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CONCEPTUAL DESIGN REPORT 
SYLVAN SLOUGH REMOVAL ACTION SITE 

ROCK, ISLAND, ILLINOIS 

EXECUTIVE SUMMARY 

This report has been prepared to present the results and evaluations of recent data 

collection activities and the Conceptual Design for the Removal Action (Conceptual 

Design) to prevent the discharge of free-phase oil into the Sylvan Slough of the 

Mississippi River at Rock Island, Illinois. The data collection and evaluation activities 

described herein have been performed specifically to support the Conceptual Design effort 

for the Sylvan Slough Removal Action Site. The work is being conducted pursuant to 

Administrative Order on Consent, Docket No. V-W-94-C242 between the United States 

Environmental Protection Agency (USEPA) and Navistar International Transportation 

Corp. (Navistar) and Burlington Northern Railroad Company, now known as the 

Burlington Northern and Santa Fe Railway Company (BNSF). Iowa Interstate Railroad 

declined to participate according to a letter to the USEPA dated April 19, 1993. 

The site is underlain by fill (Upper Fill Unit) in the area immediately adjacent to the 

river. The fill is composed of fine- to medium-grained foundry sands, with lesser amounts 

of crushed glass, slag, and timber. The Upper Fill Unit is up to 26 feet thick adjacent to 

the slough, and thins to the south away from the slough. The Upper Fill Unit is locally 

underiain by a stiff to dense, olive green, silty clay unit (Confining Clay Unit) ranging from 

one to greater than five feet thick adjacent to the slough which thins and eventually 

pinches out (absent) to the south before reaching the Iowa Interstate property. The upper 

and lower surfaces of the clay are irregular. Beneath the Confining Clay is the Lower 

Sand and Gravel Unit which consists of sand and gravel with shell fragments and pebbles 

of limestone, sandstone, shale and various igneous rocks. The Lower Sand and Gravel 

Unit is thickest adjacent to the slough and becomes thinner to the south and appears to 

eventually pinch out to the south. 
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Approximately three feet of the Upper Fill Unit is water saturated, and the 

saturated thickness of the unconsolidated materials in the unconfined zone increases to 7 

to 10 fl to the south where the Confining Clay is absent. The hydraulic gradient in these 

materials is generally north towards the slough. The Lower Sand and Gravel Unit beneath 

the Confining Clay Unit is fully saturated, but there may be localized areas where, at times, 

portions of the Lower Sand and Gravel may not be fully saturated. The hydraulic gradient 

is generally towards the slough, but short term gradient reversals are possible at times of 

high river stage. 

Free-phase oil can be found in discrete areas in both the Upper Fill Unit and the 

Lower Sand and Gravel. The distribution of free-phase oil was estimated during the Pre-

Design Study conducted in December 1995 through measurements in monitoring wells 

and with a cone penetrometer/rapid optical screening tool (CPT/ROST) study. The 

measurement of the thickness of oil in wells generally overestimates the thickness of oil in 

the materials surrounding the well. The CPT/ROST study utilized the fluorescence of the 

oil to estimate the potential presence of oil. A pulsed laser light is directed through a 

sapphire window in the penetrometer tool into the surrounding materials. The materials 

absorb the light and hydrocarbons emit energy as fluorescence. The ROST fluorescence 

intensity is converted to Total Recoverable Hydrocarbons (TPH) using a regression 

analysis between TPH soil sample results and ex-situ ROST fluorescence intensity 

measurements on the soil samples. 

Areas of potentially recoverable oil were further evaluated during the well 

installation associated with Phase I of the oil recovery system implementation. The 

additional monitoring wells were installed in September and October 1996 and several 

subsequent fluid level monitoring events have been performed. In the Upper Fill Unit, 

free-phase oil is present in discrete areas at the water table. Free-phase oil is present in 

Areas A, C, and E in the Upper Fill Unit. Free-phase oil is present in the Lower Sand and 

Gravel Unit in Areas G, H, I, and J. In the Lower Sand and Gravel, free-phase oil is likely 

to be present in discrete pockets beneath shallow areas in the base of the Confining Clay. 
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Intermittent oil seeps, which form an iridescent film on the water surface, have been 

reported in the vicinity of Areas G and H. 

The presence of the oil beneath the clay layer indicates that the major source of oil 

must be beyond the southern extent of the clay. The former Rock Island Railroad 

property, currently owned by Iowa Interstate Railroad, is located beyond the southern 

extent of the Confining Clay layer, hydraulically upgradient and to the south of the 

Navistar and BNSF properties. A leak in the ground connections of the Rock Island 

Railroad's 150,000-gallon diesel fuel above-ground tank which occurred in late 1963 or 

1964 was linked to oil seeps observed in Sylvan Slough in 1964. The Rock Island 

Railroad's product loss was estimated to be on the order of tens of thousands of gallons. 

It is believed that the 1963-1964 Rock Island oil spill is the source of the majority of the 

oil currently found at the site. No leaks were found in Burlington Railroad's fuel oil 

piping. The Rock Island Railroad conducted subsurface oil recovery operations along the 

northern boundary of the Rock Island Railroad property beginning in 1964. However, 

there is no documentation regarding the effectiveness of the recovery operation, the 

quantities of diesel fiiel recovered or any confirmatory soil or groundwater sampling. 

The goal of the removal action is to prevent the discharge of free-phase oil into the 

slough. A removal action evaluation was prepared "Alternatives Evaluation Technical 

Memorandum," November 15, 1995 and a passive oil recovery well system was 

recommended by Geraghty & Miller, and approved by the USEPA in a letter dated 

December 1, 1995. This approach was selected because of the thin saturated thickness in 

the Upper Fill Unit which would make gradient control difficult and because pumping 

water would be less efficient in oil removal over the long term due to bypass trapping. 

Bypass trapping occurs where moving water disconnects the flow of oil, reducing the 

mobility of the oil. Passive oil removal was selected for the Lower Sand and Gravel Unit 

because the unit is a confined aquifer, highly transmissive, and the structure of the 

confining clay presented an opportunity to utilize natural gradients to collect the oil in 

wells. 
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In any free-phase oil recovery situation, a portion of the oil will be retained in the 

formation materials as non-recoverable oil, because the oil becomes immobile at low 

saturations. This residual oil is trapped as small, immobilized, disconnected pockets of 

liquid within the unit. Residual non-recoverable oil and the associated dissolved 

constituents will be mitigated through natural attenuation processes. Natural attenuation 

processes include biodegradation, dispersion, sorption, and volatilization, but the most 

important mechanism for the attenuation of petroleum hydrocarbons in the subsurface is 

biodegradation. The USEPA stated in its Advanced Notice of Proposed Rulemaking on 

RCRA Corrective Action that the three major programs, Superfund, RCRA and 

Underground Storage Tanks, recognize that natural attenuation can be an acceptable 

Component of remedial actions for groundwater. 

The passive oil recovery pilot test system operated for approximately one month 

beginning on September 19, 1996, utilizing pilot test recovery wells RW-4, RW-5, RW-6, 

and RW-7. Approximately 40 gallons of oil was recovered. Pneumatically powered, 

bladder type pumps equipped with oleophillic screens were used to recover the oil. The 

oleophillic screen only allows oil to pass though it. The above grade components to the 

system include an above-ground piping system for oil collection and air pressure, an above 

ground oil storage tank, an air compressor and an equipment building. The system 

operated as designed and no leaks were observed in the system piping. The system 

continued to operate after the close of the pilot test period. 

The passive oil collection system will be implemented in three phases. Phase I is 

the installation of additional wells, well testing, well abandonment, completion of the pilot 

test and the connection of additional wells to the existing passive oil recovery system. 

Phase II includes the oil recovery operation and monitoring of the Phase I wells and the 

pilot test wells. The need for additional wells in Phase III will be evaluated as the 

remediation progresses. The complete system will then be operated until the available oil 

is recovered. A containment boom may be installed in Phase I, II or III in areas where 
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active seeps are reported. The length of boom will be minimized by locating it only in 

areas where active seeps are observed. 
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1.0 INTRODUCTION 

This report has been prepared to present the results and evaluations of recent data 

collection activities and the Conceptual Design of the Removal Action (Conceptual 

Design) which is designed to prevent the discharge of free-phase oil into the Sylvan 

Slough of the Mississippi River, Rock Island, Illinois from the Sylvan Slough Removal 

Action Site. The Conceptual Design describes the phased implementation of the full-scale 

oil recovery system. The data collection and evaluation activities described herein have 

been performed specifically to support the Conceptual Design effort. The work is being 

conducted pursuant to Administrative Order on Consent, Docket No. V-W-94-C242 

between the United States Environmental Protection Agency (USEPA) and Navistar 

International Transportation Corp. (Navistar) and Burlington Northern Railroad 

Company, now known as Burlington Northern and Santa Fe Railway Company (BNSF). 

Iowa Interstate Railroad declined to participate according to a letter to the USEPA dated 

April 19, 1993. Iowa Interstate Railroad owns the property to the south of BNSF and 

Navistar. Sylvan Slough is located to the north of the BNSF and Navistar properties. 

The information presented in this report supplements earlier removal action 

evaluations (see Alternatives Evaluation Technical Memorandum November 15, 1995, 

Aquifer Pump Test Report, September 1995, Phase II Site Investigation Report, April 15, 

1995, Initial Site Investigation Report, March 1994). The Aquifer Pump Test Report is 

summarized below. 

The most significant finding of the September 1995 Aquifer Pump Test Report 

was the identification of a locally continuous, thin clay layer between the Upper Fill Unit 

and the Lower Sand and Gravel Unit. The thin clay layer functions as a low-permeability 

confining layer trapping oil beneath it. Indications are that the majority of the free-phase 

oil at the site is present in the confined Lower Sand and Gravel Unit. As discussed in 

Sections 2 and 4 of this report, the presence of the oil beneath the clay layer indicates that 
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the major source of oil must be beyond the southern extent of the clay, which is the 

upgradient side of the confining layer. The 1963-1964 Rock Island oil spill is believed to 

be the major source of oil at the site, as this release occurred to the upgradient side of the 

confining layer. 

Recent data collection and evaluation activities performed to further integrate 

subsurface site characteristics into the Conceptual Design have included the Pre-Design 

Study, Passive Oil Recovery Pilot Test, and the well installation associated with Phase I of 

the oil recovery system implementation (Phase I Implementation). The Pre-Design Study 

was conducted to better define the location of the thin clay layer and the potential 

occurrence of recoverable amounts of oil. The Passive Oil Recovery Pilot Test was 

conducted to demonstrate that the passive oil recovery techniques planned would be 

effective. Additional well installations were completed to fijrther evaluate the extent of 

areas with potentially recoverable oil as part of the Phase I Implementation. 

Organizationally, the remainder of this report includes Site Background 

Information (Section 2) describing the site setting and recent site history, and Field Work 

(Section 3) which discusses the scope of work and methodology for the recent field data 

collection activities. A summary of the site characteristics that influence the migration 

behavior of the free-phase oil at the site is presented in the Section 4, Site Characteristics. 

The conceptual design for the phased implementation of the full-scale oil recovery system 

is presented in Section 5 (Conceptual Approach to Full Scale Implementation) and 

References cited are provided in Section 6. 
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2.0 STTE BACKGROUND 

2.1 SITE SETTING 

The Sylvan Slough Removal Action Site is located along the Sylvan Slough 

between the Iowa Interstate Railroad bridge and the former International Harvester 

Farmall (Farmall) manufacturing facility, currently known as the Quad City Industrial 

Center (QCIC) in the City of Rock Island, Rock Island County, Illinois (Figure 1). 

The Sylvan Slough is a portion of the Mississippi River that flows between the Sylvan 

Slough Removal Action Site and the Rock Island Arsenal. The Iowa Interstate Railroad 

is located to the south of the Navistar/BNSF properties. The southern bank of the slough 

forms the northern boundary of the Navistar/BNSF properties. The bank of the slough is 

steep sided and approximately 20 feet high. 

2.2 SITEfflSTORY 

An oil seep at the Sylvan Slough site was observed in 1964 by Mr. Hank Hannah, 

Rock Island County Conservation Officer, and Mr. Keith Weeber, Regional Sanitary 

Engineer of the Illinois Public Heahh Department (IPHD). They observed that most of 

the oil was seeping out of an approximate 1,000-foot long section of the river bank to 

Sylvan Slough dowoistream of the former Farmall facility (Weeber 1964a). According to 

the inspection report, the location of the oil seepage implicates the source as the Rock 

Island Railroad diesel fiiel leak (Weeber 1964a). According to the inspection report, the 

Rock Island railroad fuel oil leak was discovered and stopped over one month prior to the 

August 4, 1964 inspection report, and they concluded that "a tremendous amount of oil is 

in the ground and wall continue to seep out into the river for a long time" (Weeber 1964a). 

A leak in the ground connections of the Rock Island Railroad 150,000-gallon 

diesel fuel aboveground tank had apparently developed sometime in late 1963 or early 

1964 (Moline Dispatch 1965). The leak is believed to have increased in magnitude during 
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the winter of 1964, resulting in a significant loss of product to the subsurface (Moline 

Dispatch 1965). The amount of product loss was estimated to be on the order of tens of 

thousands of gallons (Giallombardo 1964). Buriington Northern verified the integrity of 

their fuel oil lines, and found none to be leaking (Giallombardo, November 1964). 

A number of excavation sumps and trenches were installed in late 1964 and early 

1965 by the Rock Island Railroad along the northern boundary of the former Rock Island 

Railroad property to prevent the flow of diesel fiiel to the Sylvan Slough (Moline Dispatch 

1965). Diesel fuel was reportedly observed flowing into some of these trenches from a 

30-inch thick soil stratum. Oil was also reportedly observed seeping into Sylvan Slough 

from a 1,000-foot section of the bank in a zone that extended from below the water 

surface to a point approximately 18 inches above the water surface (Giallombardo, 

October 1964). Although a recovery system was installed subsequent to the discovery of 

the spill, there is no information available regarding the effectiveness of the recovery 

system, the quantities of diesel fuel recovered, or any confirmatory soil or groundwater 

sampling. 

Mr. Weeber of the EPHD sent a letter to International Harvester noting 

appreciation of the efforts of International Harvester and the C.B.& Q. Railroad who 

made excavations from which oil could be pumped out, even though the International 

Harvester Farmall Works had nothing to with the problem (Weeber, 1964b). Mr. Weeber 

observed oil burning in the excavation and stated that it is a satisfactory method of 

controlling the oil if it does not affect the tractors parked nearby (Figure 2)(Weeber 

1964b). 

The lEPA conducted several inspections in the Sylvan Slough between July and 

November 1992 in response to complaints of oil seeps in the vicinity of the Sylvan Slough 

site. In two lEPA internal memorandums dated September 10, 1992 and November 24, 

1992, the DEPA discussed a source of complaints regarding oil releases in an area located 

approximately 600 feet upstream of the Iowa Interstate Railroad bridge to the Rock Island 
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Arsenal Island. A periodic oily discharge, which exhibited a strong fuel oil odor, was 

reportedly seeping out of the stream bank from an apparent outfall or seepage face 

covered by debris (lEPA 1992b). A plume of oil was noted in this area on the surface of 

Sylvan Slough along the shoreline during the September 24, 1992 lEPA site inspection. 

The Iowa Interstate Railroad depot and maintenance area (formerly owned and operated 

by the Rock Island Railroad) is located due south (upgradient) of this area and was 

reported to be a likely contributor to this outfall (lEPA 1992a). In addition, old building 

plans indicate that there may be an old sewer outfall to Sylvan Slough which could 

represent a conduit for the diesel fuel to the Sylvan Slough (lEPA 1992b). (The location 

of this sewer line was later confirmed [lEPA 1993 b].) 

Subsequent to the findings of its November 24, 1992 inspection, the lEPA notified 

Navistar, Burlington Northern, Iowa Interstate Railroad, and Midway Oil about its 

investigation of the oil discharges to Sylvan Slough. A meeting and site inspection 

regarding the oil discharges to Sylvan Slough was held on January 26, 1993. During the 

meeting, the lEPA recommended that the potentially responsible parties (PRPs) agree to 

take action to eliminate the discharge of oil to Sylvan Slough by participating in the Illinois 

Pre-Notice Program (formerly Illinois Voluntary Cleanup Program). In the opinion of the 

lEPA, one of the major areas of environmental concern appeared to be the area which is 

upstream of the railroad bridge (lEPA 1993a). Navistar and Buriington Northern entered 

into an Agreed Order with the USEPA address the problem and the Iowa Interstate 

Railroad declined to participate in a letter to the USEPA dated April 19, 1993. 

On February 4, 1993, an oil release was observed in the vicinity of the Sylvan 

Slough site. On February 8, 1993, the Coast Guard and City of Rock Island located the 

old sewer system on the BNSF property (Figure 2). Four manholes, which were 

apparently part of this system, were observed. Oily odors were reportedly evident in three 

of the four manholes while oil was present in two of the four manholes. The lEP A once 

again implicated the massive 1964 release of diesel fuel at the Iowa Interstate (Rock Island 

Railroad) property to be a potential source of the oil found in the manholes at the BNSF 
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property (lEPA 1993b). Buriington Northern agreed to respond to the release but 

indicated that they were not assuming liability for the spill (Kammueller 1993). Oil and 

water were removed fi^om the northernmost manhole on the BNSF property, which was 

sealed with concrete to prevent further discharges to the slough. An inflatable jetter ball 

was also placed in the outfall to the slough. 

On October 18, 1993, representatives from Navistar, BNSF, and Geraghty & 

Miller performed a visual inspection of the Navistar, BNSF, and QCIC properties (former 

Farmall site). Particular attention was paid to the Navistar and BNSF properties located 

west of the QCIC where the most significant oil seepage into the Sylvan Slough was 

observed by the lEPA in late 1992 (lEPA 1992b). 

During the October 18, 1993 inspection, Geraghty & Miller observed numerous 

stained surface areas that were apparently residuals from the Midwest Flood. During the 

1993 Midwest Flood, the water level of Sylvan Slough was within 2 to 3 feet of the 

elevation of the roadway that runs along the north side of the QCIC. In addition to the 

numerous stained surface areas, Geraghty & Miller observed three pipe conduits near a 

concrete building foundation in the center of the BNSF property. The BNSF 

representative at that time did not have any knowledge of either the nature of the building 

that had formerly existed on the foundation or the pipe conduits. 

Another area of note that Geraghty & Miller observed during the inspection was 

the location of a former railroad roundhouse and turntable foundation in the eastern half of 

the BNSF property. This former roundhouse and turntable had been used for the repair 

and maintenance of BNSF railcars and locomotives. Burlington Northern verified the 

integrity of their fuel oil lines at the time of the Rock Island Railroad spill, and found none 

to be leaking (Giallombardo, November 1964). 

During the October 18, 1993 site inspection, Geraghty & Miller identified another 

former railroad roundhouse and turntable and the former and current oil storage tank 
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located on the Iowa Interstate property to the south of the BNSF property. Based on 

Geraghty & Miller's review of historical aerial photographs and Sanborn fire insurance 

maps, the former Rock Island Railroad roundhouse facility was much larger than the 

former BNSF roundhouse facility. 

Geraghty & Miller's Initial Site Investigation (1994) at the Navistar/BNSF 

Properties concluded that the Rock Island Railroad site isTuie/Known source of oil 

discharges to the Sylvan Slough. This conclusion was based on the results of a 

groundwater investigation which revealed the presence of polynuclear aromatics (PNAs) 

and free product in wells upgradient of the Sylvan Slough site immediately adjacent to the 

Iowa Interstate property. The known release of oil from an AST at the Rock Island 

facility in 1964 appeared to be the original source of the oil discharges. 

A pumping test completed by Geraghty & Miller in September 1995 discovered 

the presence of a local confining clay layer beneath the Navistar property and most of the 

Burlington Northern property, but it does not extend beneath the Iowa Interstate property. 

It was noted that the majority of the oil at the site was likely located beneath the confining 

clay layer. 

The presence of oil beneath the clay layer supports the interpretation that the 

release of oil occurted south (upgradient) of the southern extent of the clay layer. The 

presence of the clay and the natural buoyancy of the oil would prevent the downward 

migration of oil through the clay at the Navistar and Buriington Northern properties. As 

discussed later in this report, it is believed that the oil was present south of the Burlington 

Northern property in sufficient thickness and depth to migrate downgradient both above 

and beneath the clay. When the oil migrated downgradient to the location where the clay 

is present, the oil migrated both above and below the clay towards the slough. The only 

known petroleum release that occurred upgradient of the Sylvan Slough site is the 1963-

1964 Rock Island Railroad oil spill. 
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3.0 FIELD WORK 

Greraghty & Miller performed additional field work at the Sylvan Slough site to 

gather remediation design data. As part of the field work, Geraghty & Miller performed a 

cone penetrometer/rapid optical screening tool (CPT/ROST) study, installed 20 

recovery/monitor wells, abandoned 5 wells, completed a pilot test, conducted baildown 

tests at selected wells, and collected site wide water/product level measurements. This 

section provides a description of the methodologies used during the investigative 

activities. 

3.1 CPT/ROST STUDY 

Cone penetrometer testing (CPT) was conducted at twenty-nine locations in 

December 1995. The CPT provides a log of the stratigraphy at each location based upon 

the soil resistance measurements. The CPT consists of pushing a small diameter, 

instrumented probe (penetrometer) into the ground at a constant rate while a data 

acquisition system analyzes the soil response to penetration. The soil resistance to 

penetration is measured on the tip and along the sides of the penetrometer. The 

penetrometer is mounted on a string of sounding rods. A hydraulic ram is used to push 

the sounding rods/penetrometer assembly into the ground. The hole is sealed with 

bentonite from the top of the penetrometer to the surface while the tool is advanced. 

When the tool is retracted, bentonite is pumped below the penetrometer through a bypass 

valve to seal the hole. The stratigraphic logs from the CPT study are provided in 

Appendix B. 

The ROST provides a vertical log of the estimated amount of hydrocarbons 

present at each location simultaneously with the CPT. The ROST can also determine the 

general type of aromatic hydrocarbon present, and at this site it was determined that the 

hydrocarbons are diesel-like. The ROST uses a pulsed laser light directed through a 

sapphire window in the penetrometer tool into the surrounding soil, and aromatic 
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petroleum hydrocarbons present in the soils will absorb the light and emit the absorbed 

energy as fluorescence. The ROST fluorescence intensity was converted to Total 

(Recoverable) Petroleum Hydrocarbons (TPH) (EPA Method 418.1) using a regression 

analysis between soil sample results and ex-situ ROST fluorescence intensity on the soil 

samples. The integrated CPT/ROST results are provided in Appendix B. 

3.2 WELL INSTALLATIONS 

Recovery/monitor well installation began on September 19, 1996, and was 

completed on October 8, 1996. Ten shallow wells and ten deep wells were installed along 

Sylvan Slough, as shown on Figure 3. Drilling activities were performed by Geotechnical 

Services Inc. (GSI) of Bettondorf, Iowa under the supervision of a Geraghty & Miller 

geologist. 

Shallow wells were installed using a truck-mounted Mobile model B-50 drill rig. The 

shallow wells were installed to the top of a 1 to 5 feet thick clay layer, approximately 16 to 20 

feet below land surface (bis). The shallow wells were constructed of 2-inch diameter PVC 

casing with 10 feet of 20-slot PVC screen. The deep wells were installed using a truck-

mounted Mobile model B-61 drill rig. The deep wells were installed as double-cased wells 

through the clay layer. An 8-inch diameter, steel casing was placed approximately 1 ft into 

the clay layer, and cemented in place. A 2-inch diameter PVC well was installed within 

the steel casing. The deep wells were also constructed with 10 ft of 20-slot screen. In the 

deep wells, the top of the screen was placed at the bottom of the clay layer. Seventeen 

wells were completed 2 feet above ground surface, and finished with a 6-inch diameter, 

PVC protective casing. Three wells were completed vsdth a flush-mounted steel manhole 

cover, because they are located within the railroad tracks or in traffic areas. Monitor well 

boring logs are provided in Appendix D. 
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3.3 PILOT TEST 

The pilot test system was started on September 19, 1996, and was operated for 

approximately one month. The pilot test was interrupted for approximately one week to 

allow the electricity to be turned off to accommodate recovery and monitoring well 

installations. The system continued to operate at the close of the pilot period. 

The pilot test recovery wells were RW-4, RW-5, RW-6, and RW-7. Each well is 

equipped with a pneumatically operated bladder pump controlled by a cycle timer/pressure 

regulator. The compressor in the equipment building provides the air pressure to operate 

the pumps. During the pilot test period, approximately 40 gallons of oil was recovered. 

The system operated as designed. No leaks were observed in the system piping. 

Fluid levels were measured in each of the recovery wells weekly for four weeks. 

The fluid levels in each of the piezometers and wells adjacent to the recovery wells (i.e., 

GM-30, GM-31, GM-32, GM-20S and GM-20D) were also measured weekly for four 

weeks. The oil layer in the test wells was maintained at less than 0.20 ft. 

3.4 BAIL TESTING 

Bail tests were conducted at selected site wells. Initial depth to oil and water 

measurements were recorded, prior to the start of each bail test. A polyethelene bailer 

was used to remove the oil to the maximum extent possible. Once the oil was removed, 

depth to oil and water measurements were recorded at one minute intervals for the first 

five minutes. Then, the frequency of measurements was reduced to every five minutes 

until the first half hour had elapsed. The measurement frequency was then reduced to 

once every fifteen minutes until the end of the first hour. If sufficient oil had accumulated 

in the well, the test was repeated. If not, the test was continued for a total time of four 

hours. During the last three hours, houriy measurements were recorded. The test results 

provide a qualitative indication of the recoverability of oil at a particular well. 
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RW-4, RW-5, RW-6, and RW-7 were bail-tested on September 28, 1996. GM-32 

was tested on September 29 and October 6, 1996. GM-J2 and GM-C2 were tested on 

October 15 and 16, 1996, respectively. GM-24D, GM-25D, and GM-28D were tested on 

October 17, 1996. GM-J2 returned to initial levels four hours from test start. GM-24D 

returned to initial levels between two and three hours from test start. The other nine wells 

did not recover within the four hour test time frame. 

GM-20D was bail-tested three times, twice on September 29, and once on October 

16, 1996. GM-Il was tested three times, twice on October 16, and once on October 17, 

1996. Both these wells recovered within the first hour of each test. 

3.5 WATER LEVELS 

In conjunction with the pilot test fluid level measurements, weekly fluid level 

measurements were collected at all existing monitoring wells and staff" gauges. An 

oil/water interface probe was used to collect measurements from the wells with product. 

Wells with no product were measured with a standard electric water level probe. Each 

probe was decontaminated with a soap and water rinse, and then a distilled water rinse 

between measurements. Water level measurements were collected on September 29, 

October 6, October 13, and October 18, 1996. 
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4.0 SITE CHARACTERIZATION 

Free-phase oil intermittently seeps from the base of the bank into the slough where 

it forms an iridescent film on the water. The geologic and hydrogeologic characteristics of 

the site are described below as are conditions which may allow oil seepage into the Sylvan 

Slough. Areas of subsurface oil accumulation at the Sylvan Slough Removal Action Site 

are also identified based on data obtained during the pre-design study and the Phase I 

oil recovery system implementation. 

4.1 GEOLOGY 

The site is underlain by fill in the area immediately adjacent to the river. The fill is 

composed of fine- to medium-grained foundry sands, with lesser amounts of crushed 

glass, slag and timber as observed in samples collected from soil borings completed at the 

site. The latter materials are estimated to comprise less than 5% of the total composition 

of the Upper Fill Unit. The Upper Fill Unit is up to 26-feet thick adjacent to the slough 

(i.e., north) but becomes thinner to the south. 

The Upper Fill Unit is locally underiain adjacent to the slough by a stiff to dense, 

olive green, silty clay unit (i.e., the Confining Clay). Abundant rootlets have been observed 

in samples collected from the top of the Confining Clay. The extent and structure of the 

Confining Clay Unit has been evaluated by description of soil cores collected from soil 

borings and by the cone penetrometer testing (CPT) conducted at twenty-nine locations in 

December 1995. A summary of the elevations of the upper and lower limits of the 

Confining Clay encountered at each CPT boring is presented in Table 2. 

The Confining Clay ranges from one foot to greater than five feet in thickness in 

the zone adjacent to the river, and thins to the south. The surfaces defined by the 

elevations of the upper and lower limits of the Confining Clay are irregular. The structure 

of the lower surface (i.e., the bottom elevation) of the Confining Clay is estimated on 
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Figure 4. The structural contour map of the base of the clay indicates that there are 

several areas where the base of the clay is shallower than in other areas. It appears that 

the Confining Clay extends into the slough to form the river bed close to the bank. The 

Confining Clay is absent in the vicinity of sounding CPT-14 (Figure 4 and Table 2). South 

of the east-west line of CPT soundings from CPT 12 (west) to CPT-18 (east), the 

Confining Clay pinches out (i.e., absent), indicating that the Confining Clay does not 

extend beneath the Iowa Interstate property. 

The Lower Sand and Gravel Unit underlies the Confining Clay, and contains sand 

and gravel with shell fragments, and pebbles of limestone, sandstone, shale and various 

igneous rocks. The Lower Sand and Gravel Unit is alluvial in origin and frequently 

contains discrete horizons of larger-sized material surrounded by finer-grained, mixed sand 

and gravel deposits. The Lower Sand and Gravel Unit is thickest adjacent to the slough 

and becomes thinner to the south and appears to eventually pinch out (absent) to the 

south. 

The Lower Sand and Gravel Unit is underlain by a bedrock valley. Shale bedrock 

was found at approximately 530 feet MSL adjacent to the slough, at about 556 feet MSL 

beneath the Iowa Interstate property, and the shale was found at about 561 ft MSL south 

of the Iowa Interstate property. The shale slopes upward away from the slough forming a 

buried bedrock valley beneath the unconsolidated materials. 

4.2 HYDROGEOLOGY 

Groundwater level measurements indicate that approximately three feet of the 

Upper Fill Unit above the Confining Clay are water saturated (Table 1). The fluid level 

data in Table 1 has been corrected, where appropriate, for the presence of oil using an oil 

density of 0.875 (Appendix C). The saturated thickness of the unconsolidated materials in 

the unconfined zone increases to 7 to 10 ft south of where the Confining Clay is absent. 

Horizontal hydraulic gradients in the Upper Fill Unit are generally from south to north 
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towards the slough. The fill is unconfined with an estimated hydraulic conductivity of 20 

ft/day. Hydraulic heads in the Upper Fill Unit are typically greater than those in the Lower 

Sand and Gravel Unit resulting in a potential for groundwater flow from the Upper Fill 

Unit to the Lower Sand and Gravel Unit. However, the hydraulic conductivity of the clay 

unit is low, so the groundwater flux between the two units is expected to be small 

(Geraghty & Miller, 1995b). 

The Lower Sand and Gravel Unit below the Clay Confining Unit is fiilly saturated 

based upon the water level data from the site wells (Table 1). Hydraulic heads are above 

the base of the overlying clay, reflecting the confined nature of the Lower Sand and Gravel 

Unit. It is possible that small portions of the Lower Sand and Gravel may become 

unsaturated at low stages in the river. The elevation of the bottom of the Confining Clay 

Unit between map grid coordinates approximately 14,750 feet east and 14,830 feet east is 

within the lower range of fluctuation (approximately 549 to 550 ft msl) in the Mississippi 

River locally (Figure 4). It is possible that the water level in the slough will sometimes go 

below the bottom of the clay in this area where the clay is shallowest. Inspection of the 

daily average stage data for the Mississippi River for the years 1994 through 1996 

indicates that the average water level may go below 550 ft MSL an estimated 35% to 50% 

of the time, below 549 ft MSL an estimated 15% to 25% of the time, and below 548 ft 

MSL an estimated 5% to 15% of the time (Appendix A). 

Horizontal hydraulic gradients in the Lower Sand and Gravel Unit are generally 

from south to north towards the slough, but short term gradient reversals are possible at 

times of high river stage. The horizontal hydraulic conductivity of the Lower Sand and 

Gravel Unit is estimated to be 450 fVday (Geraghty & Miller, 1995b). Hydraulic gradients 

in the Lower Sand and Gravel Unit are an order of magnitude lower than in the Upper Fill 

Unit due largely to the relatively greater hydraulic conductivity of the Lower Sand and 

Gravel compared to the Upper Fill. 
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The hydraulic conductivity of the Confining Clay Unit was not measured directly, 

although indirectly a vertical permeability of 0.03 ft/day was determined from pumping 

test data. The clay unit is regarded as a confining unit where present, because it impedes 

flow between the Upper Fill and the Lower Sand and Gravel Unit (Geraghty & Miller, 

1995b). 

4.3 OIL SHEEN OCCURRENCE 

Geraghty & Miller has reviewed 1994 through 1996 Coast Guard inspection 

records of oil sheen occurrences at the Sylvan Slough Removal Action Site as well as 

precipitation and daily average river stage records for the same period to evaluate the 

potential interrelationships and gain further understanding as to the mechanism(s) allowing 

oil sheens on the Sylvan Slough. 

Coast Guard inspections were conducted on a total of 44 days during the three 

year time period reviewed. The Coast Guard recorded observations as to the presence or 

absence of an oil sheen at the time of each inspection (Appendix A). A chart of daily 

precipitation and daily average river stage has been prepared for each of the three years 

(Appendix A). The Coast Guard inspection dates and notations (S = oil sheen, NS = no 

oil sheen) concerning the occurrence of an oil sheen are also recorded on the charts. The 

daily average river stage data was provided by the Army Corp of Engineers and the 

precipitation data was provided by the National Climatic Data Center (Appendix A). The 

river stage data discussed below and plotted on the charts are based on a gage elevation 

referenced to a 1912 datum. The datum was updated in 1929 requiring that 0.44 ft be 

subtracted from elevations referenced to the 1912 datum. Other land surveying elevations 

determined for the site, such as measuring point elevations and ground surface elevations 

at the monitoring wells, are based on the 1929 datum. 
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There is no apparent relation between precipitation events and the occurrence of 

an oil sheen based on review of the charts in Appendix A. The oil sheen occurrences 

appear to occur on a random basis wdth respect to precipitation events. 

A chart summarizing descriptive river stage statistics (mean, variance, rank, 

percentile, etc.) for the set of days corresponding to the Coast Guard inspections is 

presented in Appendix A. It is apparent that there is a tendency for oil sheens to occur 

more frequently when the river stage is less than the median (549.69 ft MSL or 6.3095 

when stage elevations are transformed to natural logarithms) shown by the more frequent 

shaded results with ranks of 23 to 44 in the listing of river stage ranks and percent. 

Statistical hypothesis testing was conducted to evaluate whether or not the two 

river stage sample groups (oil sheen or no oil sheen) belong to the same population. Data 

analysis tools in Microsoft Excel ^^ were used to perform the evaluation. The means of 

the two sample groups were compared for this purpose using both a Student's T-test and 

analysis of variance (ANOVA) which provide equivalent tests but with different output 

information that can be instructive. Output from the statistical analysis routines are shown 

in Appendix A. River stage elevations were converted to their natural logarithms (base e) 

to produce a more normally distributed (symmetrical) data set prior to conducting the 

statistical analysis. The mean river stage for days when an oil sheen was observed is 

549.38 ft MSL (6.3088 base e) and 550.69 (6.3112 base e) on days when no oil sheen was 

observed. The T-Test and ANOVA rejected the hypothesis that the two means are equal 

at a significance level of 0.05. Thus, there does appear to be a greater probability of an oil 

sheen at relatively lower river stages. This is consistent with the conceptual model for 

entrapment of oil in the subsurface and release of oil into the Sylvan Slough as discussed 

in Section 4.2, Hydrogeology. Other factors besides river stage are also involved in 

determining whether an oil sheen occurs at a particular time since the Coast Guard 

inspections records show that an oil sheen does not always occur when the river stage 

drops below a certain level. 
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It is likely that a complex sequence of events results in a build up of oil in 

structurally high areas below the Confining Clay followed by conditions allowing 

continued oil migration toward the slough. The sequence and duration of changes in 

potentiometric surface position in the Lower Sand and Gravel Unit, river stage and the 

number of days since the previous release to the slough are some of the possible factors 

affecting oil sheen occurrences. 

4.4 ESTIMATED DISTRIBUTION OF OIL 

Free-phase oil can be found in discrete areas in both the Upper Fill Unit and the 

Lower Sand and Gravel. The distribution of free-phase oil was estimated during the pre-

design study through fluid level measurements in monitoring wells and also using CPT 

coupled with a rapid optical screening tool (ROST). The measurements of free-phase oil 

thickness' in water table monitoring wells overestimates the thickness of oil in the aquifer 

(Testa and Paczkowski, 1989, Ballestero et al., 1994). As a general rule of thumb, the 

thickness of oil in the aquifer is about four times less than the thickness of oil measured in 

the monitoring well under steady-state conditions (Abdul et al., 1989, Lenhard and Parker, 

1990). The relationship between the thickness of oil measured in a well and the actual oil 

thickness is dependent on a number factors including the grain size distribution of the 

aquifer and the rise and fall of the water table (Testa and Paczkowski 1989, Marinelli and 

Duniford,1996). 

The relationship between the thickness of oil in a well versus the actual oil 

thickness is different for a confined aquifer situation as compared to a water table 

situation, because a confined aquifer does not have exaggerated apparent oil thickness due 

to capillary fringe affects. To estimate the thickness of oil in a confined aquifer from 

monitoring well measurements, a correction must be made for the hydrostatic head. The 

height of the oil in the well above the base of the confining layer is subtracted from the 

total thickness of oil measured in the well to obtain an estimate of the actual thickness of 

oil in the confined aquifer (Trimmell, 1987). This method is designed to be used where 
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the oil water interface in the well is located below the bottom of the confining layer. 

There is no method currently available to estimate the actual thickness of oil in a confined 

aquifer from monitoring well measurements where the oil water interface in the well is 

above the bottom of the confining layer. In the following discussions that include 

measured thickness' of oil in wells, the reader should keep in mind that the thickness of oil 

in the aquifer unit will likely be substantially less than the amount measured in the well. 

As discussed previously, a CPT/ROST study was conducted at twenty-nine 

locations (Figure 4) at the site to better define the structure of the clay and locate areas 

with high potential for oil accumulation. The ROST provides a vertical log of the 

estimated amount of hydrocarbons present at each location simultaneously with the CPT. 

The ROST can also determine the general type of aromatic hydrocarbon present, and at 

this site it was determined that the hydrocarbons are diesel-like. The integrated 

CPT/ROST results are provided in Appendix B. 

4.4.1 Upper Fill Unit 

The estimated distribution of potentially recoverable oil in the Upper Fill Unit, 

based upon the maximum TPH values (i.e., >10,000 ppm) in the Upper Fill Unit for each 

CPT location and the presence of oil measured in existing monitoring wells during the pre-

design study, is shown on Figure 5. Feenstra et al., 1991 stated that concentrations above 

10,000 ppm are indicative of the presence of a free-phase. Five areas (A through E) of 

potentially recoverable oil shown on Figure 5 were identified, based on the pre-design 

study data. The lateral extent of the areas of potentially recoverable oil were re-evaluated 

based on measurements of the presence of free phase oil made more recently after 

completing the additional well installations which constitute the Phase I oil recovery 

system implementation (Figure 6). 

Area A was interpreted to be located partially on the Iowa Interstate Property and 

partially on the Navistar/BNSF properties, based on the pre-design study data (Figure 5). 
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The CPT/ROST data collected in Area A indicated the potential presence of oil at each of 

the CPT locations potentially ranging in thickness from O.I ft (CPT21, CPT22) to 4 ft 

(CPT20A) (Appendix B). The southern extent of Area A is estimated to be approximately 

50 feet south of the above ground oil storage tank area based on the CPT/ROST data 

(Figure 5). North of Area A, the maximum TPH levels are less than 10,000 ppm at CPT 

12 (100 ppm), CPT6 (3800 ppm), CPT28 (2700 ppm), CPT 14 (8900 ppm), CPT 15 (8700 

ppm), CPT 16 (1900 ppm), CPT 17 (100 ppm), CPT 18 (100 ppm), and CPTl 1 (200 ppm), 

indicating that migration of oil through the Upper Fill Unit in this area towards the slough 

is not the current, primary mechanism for oil to migrate to the slough. The northern limit 

of Area A has been moved to the south as shown on Figure 6, based on measurements to 

detect free-phase oil made in several new monitoring wells. The new wells were installed 

in September 1996 as part of the Phase I oil recovery system implementation. No free-

phase oil was detected in Wells GM-Al, GM-A2, GM-A3, GM-Bl and GM-B2 during 

October and November 1996, and January 1997. Oil was observed in each of the pre

existing wells in Area A [GM-1 (0.8 ft), GM-2 (0.63 ft), GM-3 (4.28 ft), GM-4 (0.02 ft), 

GM-9 (0.26 ft), and GM-10 (0.61 ft)] during the January 1997 monitoring event (Figure 6 

and Table 1). 

Area B is located along a portion of the active BNSF railroad spur (Figure 5). The 

CPT/ROST data obtained during the pre-design study indicate that the oil thickness in 

Area B may range from 0.1 ft (CPT31 A) to 0.4 ft (CPT9). No wells screened only in the 

Upper Fill were present in Area B at the time of the pre-design study to confirm the 

presence of recoverable amounts of oil. No free-phase oil has been present in the two new 

monitoring wells (GM-Bl and GM-B2) installed as part of the Phase I oil recovery system 

implementation in Area B (Figure 6 and Table 1). Therefore, Area B is no longer 

designated as a hydrocarbon accumulation area. 

Area C is also located along a portion of the active BNSF railroad spur (Figure 5). 

In Area C, the CPT/ROST data indicate an oil thickness of approximately 0.2 ft (CPT4) to 

0.7 ft (CPTIO) (Appendix B). Oil has been measured in well GM-6 up to 3.53 ft (Table 
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1). Well GM-24S is located at the western edge of Area C and an oil layer up to 0.17 ft 

thick has been observed in the well (Table 1). The limits of Area C have also been 

modified based on measurements to detect free-phase oil in several new monitoring wells 

installed in September and October 1996 (Phase I Implementation). Measurable 

accumulations of oil have been found in Well GM-C2, one of two monitoring wells 

installed as part of the Phase I implementation in Area C (Figure 6 and Table 1). 

However, no free-phase oil has been detected in Well GM-Cl (Figure 6 and Table 1). 

Area C has been extended west to include other adjacent Upper Fill monitoring wells with 

free-phase oil accumulations including Wells GM-28S, GM-29S, and GM-Dl (Figure 6). 

Oil has likely migrated to these locations from Area A at the water table in the Upper Fill 

Unit. Oil present at these locations may also be related to migration directly from the 

Lower Sand and Gravel through weaknesses in the Confining Clay. 

Area D was initially interpreted as an isolated location based solely on CPT/ROST 

data (Figure 5). The CPT/ROST data obtained during the pre-design study indicate an oil 

thickness of approximately 0.5 ft (CPT30) in Area D. Well GM-Dl was installed in 

September 1996 and confirmed the CPT/ROST data for Boring CPT30. In January 1997, 

0.53 ft of free-phase oil was measured in Well GM-Dl. The GM-Dl location appears to 

be part of the Area C oil accumulation as discussed above, and therefore, the Area D 

designation is no longer used (Figure 6). 

Area E was interpreted during the pre-design study as a relatively small, isolated 

location as shown on Figure 5. At the time of the pre-design study, there were no wells 

screened only in the Upper Fill in Area E to confirm the presence of recoverable amounts 

of oil. Oil has been measured in Well MW-9 up to 6.5 ft thick (Table 1). Well GM-El 

was installed in September 1996 during the Phase I implementation as an Upper Fill 

monitoring well (Figure 6). A 0.21 ft thickness of free-phase oil was detected in Well 

GM-El during the January 1997 monitoring event (Table 1). Oil has likely migrated to 

this area directly from Area A at the water table in the Upper Fill Unit. Oil present may 

also be related to migration directly from the Lower Sand and Gravel through weaknesses 
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in the Confining Clay. The former bum pit is also located in this area and the dep 

bum pit excavation is not known. 

4.4.2 Lower Sand and Gravel Unit 

The estimated distribution of potentially recoverable oil (Areas G to I) in the 

Lower Sand and Gravel Unit (plus Area F which is suspected of having only residual 

levels of oil), at the time of the pre-design study, is shown on Figure 7. The lateral extent 

of the areas of potentially recoverable oil were re-evaluated based on measurements to 

detect the presence of free-phase oil made more recently after completing Phase I of the 

oil recovery system implementation (Figure 8). Each of the areas thought to contain oil 

are located in areas where the base of the clay is relatively shallow (i.e., a structural high in 

the base of the clay). 

GKven the geology and hydrogeology of the site, the only reasonable explanation 

for the quantity and distribution of oil beneath the Confining Clay Unit on the Sylvan 

Slough Removal Action Site is a major release of oil to the subsurface in an upgradient 

area where the Confining Clay is not present. The site history and subsurface investigation 

datajndicate that the nil migratftd from Area A wherg the cnnfining clay is not present to 

beneath the Confining Clay Unit due to downward di.splar.p;mpnt nf watpr hy ijie^iil^at the 

timft_nf thf 1Q63/1Q64 Unri- TdanH RflilrofiH /jiPC£l_^H_Spill The USEPA (1995) 

describes this downward displacement mechanism. The weight of a large amount of 

spilled oil most likely displaced water downward so that the oil was deep enough to 

migrate below the clay. The oil below the clay then migrated towards the slough in the 

Lower Sand and Gravel Unit, where it discharged at the bank of the slough. Because the 

Lower Sand and Gravel Unit is currently a confined aquifer, the residual oil currently 

present may have migrated to the structural highs in the clay due to its natural buoyancy, 

forming discrete pockets of accumulated oil. 
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In Area F, the maximum TPH values were less than 10,000 ppm (CPT8, CPT 13, 

CPT28 and CPT31) (Figure 7), and thus, only residual non-recoverable oil was believed to 

be present in Area F at the time of the pre-design study. Wells GM-Fl, GM-F2 and GM-

F3 were installed during September and October 1996 to further evaluate the potential for 

free-phase oil in Area F (Phase I Implementation). No free phase oil has been detected in 

the F-series monitoring wells which indicates that only residual amounts of hydrocarbons 

are present as a result of a previous migration of oil through the area (Table 1). 

Therefore, the Area F designation is no longer used (Figure 8). 

The designated limits of Area G at the time of the pre-design study are shown on 

Figure 7, based on detected oil in Well MW-9, reports of intermittent seeps into the 

slough at the northern boundary of the area, and the interpreted configuration of the 

elevation of the bottom of the Confining Clay Unit (Figure 7). The CPT/ROST data 

obtained during the pre-design study also indicated the potential oil thickness to range 

from not present (CPTl) to 0.4 ft (CPT6)(Appendix B) (Figure 7). New information 

following installation of three new monitoring wells (GM-Gl, GM-G2 and GM-G3) 

during the Phase I implementation has been used to modify the horizontal extent of Area 

G. The modified Area G limits are based on the revised configuration of the lower surface 

of the Confining Clay (Figure 4 and Figure 8) and measurements to detect oil in the three 

new G-series wells (Figure 8 and Table 1). Of the three new wells in Area G, oil was 

detected only in Well GM-G3 (0.98 ft). In this area, the elevation of the bottom of the 

Confining Clay Unit is within the range of fluctuation in the Mississippi River locally. It is 

possible that the water level in the slough will sometimes go below the bottom of the clay, 

where the clay is shallowest (a length of shoreline estimated at 25 to 50 ft) (Figure 8). 

Area H is known to contain oil and intermittent seeps have been reported at the 

northem boundary of this area. Up to 6.41 ft of oil has been observed in well GM-20D. 

The CPT/ROST data obtained during the pre-design study for Area H indicate the oil 

thickness may range from 0.2ft (CPT2) to 1.6ft (CPT7b) (Figure 7). Minor revisions to 

the horizontal limits of Area H established during the pre-design study were made based 
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on subsequent data from installation of several new wells including GM-PZ33, GM-RW-5, 

GM-RW-6, GM-RW-7, GM-30, GM-31, and GM-32 during the Phase I implementation 

(Figure 8). The clay in this area is not as shallow as that in Area G, but with the bottom of 

the clay expected to be at about 549 ft MSL, the water level in the slough has been 

recorded to go below the bottom of the clay in a limited area (an estimated 50 ft of 

shoreline). 

Area I had previously been defined based on the presence of oil in Wells GM-24D 

and GM-25D (Table 1). Measurements taken from wells GM24D and GM25D indicate 

oil thickness' up to 6.91 ft and 6.41 ft, respectively (Table 1). The distribution of free 

phase oil in Area I was fiarther evaluated by installation of Wells GM-Il and GM-I2 in 

September and October 1996. The revised limits of Area I are shown on Figure 8. Area I 

consists of two subareas, east and west of Well GM-I2, which has not had oil detected. 

The eastem subarea includes Well GM-25D (Figure 8). The western subarea contains 

several wells with measurable free-phase oil including Wells GM-23D, GM-24D, GM-

28D, GM-29D, GM-Il and RW-1 (Figure 8). The bottom of the clay is slightly deeper at 

Area I as compared to other areas of the site, and no seeps have been reported at this 

location. The shallow portion of the bottom of the clay in this area is estimated to be 

approximately 548 ft MSL, and the water level in the slough may occasionally go below 

this level over an estimated distance of approximately 100 ft of shoreline. 

Area J is located south of Area I at a structural high in the Confining Clay Unit 

(Figure 7). Oil has been observed in well GM-6 up to 3.53 ft thick (Table 1). The 

CPT/ROST data for CPTIO obtained during the pre-design study indicates a potential oil 

thickness of 0.7 ft. Wells GM-Jl and GM-J2 were installed to further evaluate the 

distribution of free-phase oil in Area J during the Phase I implementation in September and 

October 1996. The limits of Area J were revised as shown on Figure 8, based on recent 

fluid level measurement data which shows 6.35 ft of oil in Well GM-J2 , but, no oil in Well 

GM-Jl. 
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5.0 CONCEPTUAL APPROACH TO FULL SCALE IMPLEMENTATION 

The goal of the removal action is to prevent the discharge of free-phase oil into the 

Sylvan Slough. This v^ll be accomplished by the removal of free-phase oil from the Upper 

Fill Unit and the Lower Sand and Gravel Unit by utilizing a passive oil recovery well 

system. Passive oil recovery involves the active collection of oil, but v^thout a hydraulic 

gradient induced through groundwater extraction. This approach was presented in the 

November 15, 1995 "Altemative Evaluation Technical Memorandum" and approved by 

the U.S. EPA in a letter dated December 1, 1995 (USEPA 1995). 

This approach was selected for the Upper Fill Unit because the saturated thickness 

is thin making gradient control difficult and the potential exists that pumping water would 

be less efficient in oil removal over the long term due to "bypass trapping" of the oil and a 

reduction in transmissivity as the oil layer thins. Bypass trapping of oil occurs when 

moving water disconnects the flow of oil, reducing the mobility of the oil. In the Upper 

Fill Unit, the removal of oil from the recovery well induces a small gradient towards the 

well by creating a potential difference between the level of oil in the Upper Fill Unit and in 

the recovery well. 

Passive oil removal was selected for the Lower Sand and Gravel because the unit 

is a confined aquifer, highly transmissive, and the stmcture of the confining clay presented 

the opportunity to utilize natural gradients to collect the oil in wells. In addition, pumping 

water to remove the oil would be less efficient in oil removal (i.e., more nonrecoverable oil 

left in place) over the long term, due to "bypass trapping" of the oil (USEPA). The 

bottom surface of the Confining Clay is shallower in some areas, allowing the free-oil to 

accumulate in discrete pockets or traps. Recovery wells will be installed in these areas to 

take advantage of the natural buoyancy of the oil. The system to be installed in the Lower 

Sand and Gravel will utilize the hydraulic gradient induced by the density differences 

between the oil and water and is given by Cohen and Mercer (1993) as: 

GERAGHTY & MILLER, INC. O 



5-2 

Hydraulic Grradient = (Oil Density-Water Density) / Water Density 

-0.125= (0.875-1)/! (Sylvan Slough example estimate) 

The sign is negative because the gravity-induced hydraulic gradient will cause the oil to 

migrate upwards towards the recovery wells screened in the Lower Sand and Gravel. 

In any free-phase oil recovery situation, a portion of the oil will be retained in the 

formation materials as non-recoverable oil, because the oil becomes immobile at low 

saturations (Testa and Paczkowski, 1989, USEPA 1995). This residual oil is trapped as 

small, immobilized, disconnected pockets of liquid within the unit (Conrad et al., 1992). 

Residual non-recoverable oil and the associated dissolved constituents will be mitigated 

through natural attenuation processes. As groundwater migrates past the residual oil, a 

portion of the oil v^ll enter the dissolved phase (Conrad et al., 1992). The dissolved phase 

will be subjected to natural attenuation mechanisms including biodegradation, dispersion, 

sorption, and volatilization, with the most important mechanism for the attenuation of 

petroleum hydrocarbons in the subsurface being biodegradation (Mobil Oil, 1995, 

McAllister and Chiang, 1994). The presence of free-phase oil tends to inhibit 

biodegradation in locations where the free oil is present. The removal of the free-phase oil 

will improve the conditions for natural attenuation in the vicinity of the areas where oil is 

currently present. 

The volume of trapped residual oil can range from 10% to 20% of the porosity of 

the unsaturated zone and 10% to 50% of the porosity in the saturated zone (Cohen and 

Mercer, 1993) (i.e., residual saturation). In the unsaturated zone, this residual saturation 

is due to capillary forces. In the saturated zone, the oil is often trapped by "bypassing," 

where moving water disconnects the flow of oil and reducing the oil's mobility. Removal 

of oil through passive recovery wells should minimize the potential for bypassing to occur, 

because water is not being accelerated past the oil in the formation by pumping. The 
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remaining residual, non-recoverable oil will be slowly diminished by dissolution, 

volatilization and to some extent, biodegradation (Cohen and Mercer, 1993). 

In the USEPA's Advance Notice of Proposed Rulemaking (61FR 19432), the 

agency states that three major programs, Superfijnd, RCRA Corrective Action and 

Underground Storage Tanks, recognize that natural attenuation, can be an acceptable 

component of remedial actions for contaminated groundwater. McAllister and Chiang 

(1994) reported that natural attenuation can significantly reduce the potential impact of a 

petroleum hydrocarbon release. If sufficient oxygen is available (> 1 to 2 mg/1), the 

petroleum compounds can be most readily degraded aerobically (Vroblesky and Chapelle, 

1994). If the oxygen concentration in the groundwater is depleted, the petroleum 

compounds can be anaerobically degraded, but at a slower rate than aerobic 

biodegradation (McAllister and Chiang, 1994). Vroblesky and Chapelle (1994) found that 

petroleum hydrocarbons degrade best under aerobic conditions, but biodegradation also 

occurs under methanogenic, sulfate-reducing, ferric iron reducing, and nitrate reducing 

conditions, and many of these conditions may be occurring at the same time at different 

locations in a single plume. 

API (1996) identifies five approaches for addressing residual hydrocarbons: soil 

venting, air sparging, excavation, surfactants, and bioremediation. Venting requires an 

unsaturated zone, and works bests with volatile petroleum hydrocarbons such as gasoline. 

At this site, the petroleum hydrocarbons are less volatile diesel range hydrocarbons, and 

the majority of the oil is present in the saturated zone below the confining layer. Air 

sparging is also typically used with volatile compounds and in conjunction with a venting 

system. A venting system below the clay is not practical and again the petroleum 

hydrocarbons at the site are the less volatile diesel range hydrocarbons. The volume of 

soil that would require excavation would be large and together with the engineering 

problems of working at the edge of the slough also make this technology impractical. The 

use of surfactants is not a proven technology and the surfactants may also be considered a 

contaminant. The most practical method of addressing the residual hydrocarbons is 
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through natural remediation. Natural remediation occurs to some extent at most sites 

(API, 1996). The natural processes that are capable of reducing hydrocarbon 

concentrations include biodegradation, volatilization, adsorption, dispersion, and 

photolysis. 

Because natural attenuation of petroleum hydrocarbons can occur under a variety 

of conditions, and can significantly reduce the potential impact of a petroleum 

hydrocarbon release, natural attenuation of the residual free-phase hydrocarbon and the 

dissolved petroleum hydrocarbons will be used to mitigate the impacts of small amounts of 

non-recoverable petroleum hydrocarbons and dissolved hydrocarbons at the site. 

The general approach for the system implementation is to utilize additional wells 

(e.g., the Phase I wells) to evaluate the presence or absence of recoverable amounts of oil 

and subsequently connect areas with recoverable amounts of oil to the existing system. 

The overall system implementation will be accomplished in three phases. Phase I is an 

extension of the pilot test followed by connecting wells with recoverable amounts of oil to 

the existing system. Phase II is an operation and monitoring period during which existing 

wells are operated and monitored. In Phase III, the need for additional wells will be 

evaluated as the remediation progresses. 

5.1 PHASE I ACTTVrnES 

Wells located in areas where recoverable amounts of oil have been found are 

designated as "recovery wells." These are shallow wells GM-24S, 28S, 29S, C2 and Dl; 

and deep wells GM- 22D, 23D, 24D, 25D, 28D, 32 and RW-Il, J2 and G3. These wells 

are shown on the Drawing 1. During Phase I, only these wells will be added to the full-

scale system. Additional wells may be added to the system during Phase III. 

Remaining wells are designated as "monitoring wells" and will not added to the 

full-scale system during Phase I. These wells are also shown on Drawing 1. A sufficient 

GERAGHTY & MILLER, INC. O 



5-5 

amount of recoverable oil has not been found in these well locations to warrant converting 

them to recovery wells at this time. Their purpose will be to verify the absence of 

recoverable oil. 

5.1.1 Above-erade Component Installations 

Piping recovery wells to the system will occur during Phase I and potentially 

during Phase III. The piping approach will be the same under Phase I or III. An 

aboveground piping system will be used to convey recovered oil to an aboveground 

storage tank adjacent to the equipment building. The oil piping system (carbon steel) will 

consist of a main header pipe with laterals to connect individual wells to the main header 

pipe. The piping system will rest on concrete pipe supports. The Phase I piping layout is 

shown on Drawing 1. There are two places where the piping will be installed below grade 

in order to allow for vehicle traffic on the access road. Piping below grade will have 

secondary containment. 

The recovery pumps will be pneumatically powered, bladder type pumps equipped 

wdth oleophillic screens controlled by a timer/regulator. The oleophillic screen allows only 

oil to pass through it to the pump. Each timer/regulator controls the on/off cycle time of 

the pumps and regulates the discharge of pressurized air to the pumps. Each 

timer/regulator will be located in the equipment building. Pressurized air for the pumps 

will be produced by one or more rotary screw type compressors housed in the existing on-

site, heated equipment building. The air will be distributed from the compressor(s) to the 

regulators and from the regulators to the pumps through air distribution lines. Air 

distribution lines will consist of hard drawn, K-type copper tubing. Oil piping and air lines 

will be heat traced with self-regulating type heat tracing and insulated with mineral fiber 

insulation covered with a protective aluminum jacketing. An expansion piping loop will be 

used to control axial expansion and contraction of the oil piping due to ambient 

temperature fluctuation. 
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5.1.2 Containment Boom 

A floating containment boom and absorbent boom will be installed in the Sylvan 

Slough along the shoreline of the site in the event active oil seeps are observed along the 

seepage face of the embankment adjacent to the slough The embankment will be 

inspected for evidence of active oil releases during the regularly scheduled site visits for 

routine system maintenance activities following completion of the removal action. A 

containment boom with an 8-inch float and 12-inch skirt will be installed with an equal 

length of oil absorbent boom lining along the inside edge (facing site). The containment 

boom will be anchored to the shore in areas of active oil seeps. The length of boom will 

be minimized by only locating it in areas where active seeps are observed. Weekly 

inspections will be required to determine the integrity of the boom and schedule any 

maintenance or repairs. The boom will be removed before the slough freezes, and 

replaced after the ice breaks up. 

5.2 PHASE n MONTTORING AND MAINTENANCE 

The extraction system will be remotely monitored using sensors at the site 

connected via a phone line to a computer. The computer will be accessed approximately 

daily to observe the status of the system. When problems are identified, they will be 

addressed as soon as possible. The system will be inspected on a weekly basis for the 

initial three months of operation. The inspection frequency may be reduced after this 

initial period of operation if the inspection results indicate that a reduced frequency will 

not adversely affect the system operation. 

System maintenance will be performed on a routine basis. Maintenance items 

include, but are not limited to, compressor oil and filter changes, desiccant and refrigerant 

dryer maintenance and pump cleaning. The pump level in the recovery wells will be 

adjusted to account for large fluctuations in the water level in the well. 
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Water level measurements will be made with an oil interface probe on a monthly 

basis. The measurements will be used to verify the extent of free-phase oil. This 

information will also help determine if additional recovery wells need to be added to the 

system and wall also help to monitor the performance of the system. 

5.3 PHASE m SYSTEM INSTALLATIONS/OPERATION 

In Phase III, the available data will be reviewed to determine the need to add 

additional wells to the oil recovery system. A Technical Memorandum will be prepared to 

discuss the potential need for additional wells and if additional wells are needed, the 

approximate number and location of the wells will be included in the Technical 

Memorandum. The Technical Memorandum will also address the need, if any, for 

additional subsurface investigation points (such as CPT/ROST) to optimize the location of 

additional recovery or monitoring wells. 

If no additional recovery wells are needed, then the existing system operation will 

continue until the recoverable oil is collected. If additional wells are needed, they will be 

installed, tested, and connected to the existing system, as appropriate. 
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Table 1. Fluid Level Measurements, Sylvan Slough Removal Action Site 

Well No. 

GMl 

GM2 

GM3 
GM4 

QMS 

GM6 
0 M 7 

GM8 

GM9 

GMIO 

G M l l 
GMl 2 

GMl 3 
GM14 

GM15 

0 M 1 6 
GM17 

GM18 

GM19S 

a M 1 9 D 
GM20S 

GM20D 
GM-21 

GM22S 

GM22D 

GM23S 

GM23D 

OM24S 

GM24D 

GM25S 

GM25D 

GM26S 
GM26D 

GM27S 

GM27D 
OM28S 

GM28D 

Northing 

2026297 

20264 31 

20263.26 

20239 18 

2CM01.31 

2CM5348 
2048256 

20122.25 

20186 37 

20180 02 

20158 28 
20088 74 

19984 01 

19962 11 

1982932 

19658 62 
19631 96 
19941 69 

20427 64 

20428 89 
20593.33 

20590.82 
20626 46 

20564 21 

20561 56 

20522.89 

2052256 

20526.45 

20526 90 

20517 01 

20516 46 

20408 12 
20407 40 

20529.54 

2052956 
20515 46 

20516 05 

14888 49 

1513539 

15330 37 

15475.59 

15114 67 

15403 42 

15724 92 

15831.96 

14962.74 

15178.40 

1537952 
15561 37 

15248 82 
15409.59 
15786 37 

15395 69 
15585 45 

14668 42 
1612241 

16109 66 
13063 53 

15070 00 

1453063 
14968.79 

14977.25 

1530588 

15300 81 

15341.94 

15349.26 

15568.85 

15573.64 

16265.25 
1627165 

15255.49 

15259 24 

15239 73 

15244 40 

Measure 

PL 

(ft msl) 

564 86 

564 60 

56567 

565.60 

566 81 

565 78 
569 77 

565.52 

566 43 

566 66 

56663 

568 84 

570.22 

569.72 
569 80 
57477 

575 44 

57303 

572 06 

571 85 
567 81 

567 86 
571.37 

570 77 

57109 

56762 

56761 

567 81 

56794 

56847 

56859 

572.35 
572 40 

567 70 

567.65 
56755 

567 60 

Ground 

Elevation 

(ft msl) 

562 80 

562 80 

562.90 

563 30 

565 00 

56350 

570 W 

563.50 

5 « 5 0 

564 40 

564 50 

566 50 

568 00 

567.40 
567 80 

57270 
57320 

570 60 

572.36 
572.24 
568 12 

568.11 
568.00 

568.10 

56820 

56801 

568.02 
567.19 

56821 

568.75 

568.80 

572.69 
572 74 

56802 

568.03 
567 88 

56789 

Corrected 

Depth to Depth to Product Water 

Water (ft) Product (ft) Thickness Elevation 

(11/93) (11/93) (11/93) (11/93) 

11.66 

12.32 

13.65 

12.91 

13&4 

13 81 

12.88 

13.61 

0 0 3 

0 0 3 

55320 

552.28 

552.02 

552.72 

553.20 

551.97 

Collected 

Depth to Depth to Product Water 

Water (ft) Produa(f t ) Thickness Elevation 

(12/93) (12/93) (\2J93) (12/93) 

12.27 

12.75 

14.17 

13.43 

1405 

1432 

552 59 

551.85 

551.50 

552.17 

552.76 

55146 

Depth to 

Water (ft) 

(7/94) 

11.74 

11.78 

13.52 

12.70 

1344 

16.36 

1735 

1169 

12 59 

1223 

11.15 

14.22 
12 89 

11 50 

9.70 

6 95 

12 32 

1400 

2075 

Z>pthto 

Product (ft) 

(7/94) 

11.69 

11.74 

13.20 

13.42 

13.09 

Product 

Thickness 

(7/94) 

O05 

O M 

0 32 

0 0 2 

3 2 7 

Corrected 

Water 

Elevation 

(7/94) 

553 16 

55286 

552.43 

552.90 

55339 

55228 

552.42 

553.83 

553 84 

55443 

555.48 

55462 

557.33 

558.22 
560 10 

567 82 
563 12 

55903 

551.31 

Depth to 

Water (ft) 

(9/6/94) 

1396 

1402 

1713 

1428 

14 47 

1750 

18 02 

12.22 

1382 

13 70 

12 47 

1498 

14.36 

11.57 

9.97 

7 5 3 

1053 
1446 

2311 

Depth to 

Product (ft) 

(9/6/94) 

1086 

1352 

1437 

15.24 

22.61 

Product 

Thickness 

(9/6/94) 

3.10 

O50 

0 10 

2 2 6 

0 50 

Correaed 

Water 

Elevation 

(9/6/94) 

553.58 

55101 

548.54 

551.32 

552.43 

550.24 

55175 

553.30 

55261 

55296 

554.16 

553.86 
55586 

55815 

559 83 
567 24 
564.91 

55857 

549.38 

ft msl = feel mean sea level 
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Table 1. Fluid Level Measurements, Sylvan Slough Removal Action Site 

Well No. 

GMl 

GM2 

GM3 
0 M 4 

GM5 

GM6 

GM7 

GM8 

GM9 

GMIO 

G M l l 

GMl 2 
GM13 

GM14 

GMl 5 

(3M16 
GMl 7 

GMl 8 

GM19S 

GM19D 
a M 2 0 S 

GM20D 

GM-21 

GM22S 
GM22D 

GM23S 

GM23D 

GM24S 
GVt24D 

GM25S 

GM25D 
GM26S 

GM26D 

GM27S 
0 M J 7 D 
OM28S 

GM28D 

Northing 

2026297 

20264 31 

20263 26 

2023918 

2(H01 31 

20453.48 

20482.56 

20122.25 

20186.37 

20180 02 

20158 28 

20088 74 

1998401 

19962 11 

19829 32 

19658 62 
1963196 

1994169 

20427 64 

20428 89 
2059333 

20590 82 

2062646 

20564.21 

20561.56 

2052289 

20522 56 
20526 45 
20526 90 

2051701 
20516 46 

20408 12 

20407 40 

20529.54 
20529 36 
20515 46 

20516.05 

Easting 

1488849 

15135 39 

15330.37 

15475.59 

15114 67 

15403 42 

15724 92 

15831.96 
14962.74 

15178.40 

15379.52 
15561.37 

15248 82 
15409 59 

15786 37 

15395 69 

1558545 

1466842 

16122.41 

16109 66 
15063 53 

15070 00 

14530 63 

14968.79 

14977.25 

15305.88 

15300 81 

15341.94 

15349.26 

15568.85 
15573 64 

16265 25 

1627165 

15255.49 
l!t259.24 
15239.73 

15244 40 

Measure 

Pt. 

(flmsl) 

564.86 

564.60 

56567 

56560 
566 81 

56578 

569 77 

56552 

56643 

566.66 

56663 
568 84 

570 22 
569 72 

569 80 
574 77 

57544 

573 03 

572 06 

571 85 
567 81 

567 86 

571.37 
57077 

571.09 

567.62 

56T61 

56781 
567 94 

56847 

568 59 
57235 

572 40 

56770 
367.«5 
567.55 

56760 

Ground 

Elevation 

(ft msl) 

56280 

56280 

56290 

563.30 
565 00 

563.50 

570 (M 

56350 

564 50 

564 40 

564 50 

566 50 

568.00 
567.40 

56780 
572 70 

573.20 

570 60 

57236 
572 24 
568 12 

568 11 

568.00 

56810 

568.20 

56801 

568 02 

567.19 
56821 

568.75 

568 80 
572 69 

572.74 

568.02 
S6I.0) 
567 88 

567.89 

Depth to 

Water (ft) 

(9/21/94) 

13 69 

13 69 

1658 

1437 

1455 

1696 

18.18 

12.55 
1407 

13 57 

12 77 

15 44 

14 83 

I I M 
10 10 

7 68 

11 15 

1472 

21 21 

Depth to 

Product (ft) 

(9/21/94) 

1294 

1349 

1458 

1436 
1452 

14 64 

18.18 

1406 

13.52 

12 76 

14 82 
11.64 

1009 

11.14 

Product 

Thickness 

(9/21/94) 

0 7 5 

0.20 

2.00 

0 0 1 

0 0 3 

2 3 2 

0 0 0 

0 0 0 

0 0 5 

0 0 1 

0 01 
0 01 

0 01 

OOI 

Corrected 

Water 

Elevation 

(9/21/94) 

55183 

551.09 

550 84 

551.24 

552.29 

55085 

551.59 

552.97 

552.37 

553.13 
55387 

55340 

555.40 

55808 

559 71 

567.09 
564.30 

55831 

55085 

Depth to 

Water (ft) 

(lO/d/94) 

12.75 

12.55 

1383 

13.41 

1436 

14 08 

1777 

12.47 

13.56 

13.29 

12.50 

15.38 

1458 
11.61 

1015 

7 8 1 
11.45 

1493 

20 69 

Depth to 

Product (ft) 

(10/6/94) 

12.41 

13.81 
13.41 

14.34 

14.02 

12.47 

13.56 

13.24 

12 49 

15.37 

1457 

11.60 

10 14 

11.44 

1492 

Product 

Thickness 

{10/6/94 

0 34 

OOI 

OOI 
0.02 

0 0 6 

OOI 

0 0 1 

0 0 5 

OOO 

0 0 1 
OOI 

OOI 

0 0 0 

OOI 

OOI 

Corrected 

Water 

Elevation 

(10/6/94) 

552.41 

55205 

551 86 

552.19 
552.47 

551.75 

55200 

553.05 

55287 

553.41 

554.14 

55347 

55565 

558.12 

559 66 
566.96 
564 00 

558.11 

55137 

Depth to 

Water (ft) 

(8/23/95) 

1717 

1959 

19.50 
14 57 

20.86 
19.57 

1T37 

19 20 

1439 

15 98 
1534 

21.47 

15.59 

21.63 

1955 
2 0 07 

1452 
I 3 J « 
U 2 3 

15.21 

Depth to 

Product (ft) 

(8/23/95) 

1482 

18.75 

15.23 

15.23 
1471 

15 45 

Product 

Thickness 

(8/23/95) 

6 0 4 

0 45 

0.75 

on 
6.76 

6 1 8 

Corrected 

Water 

Elevation 

(8/23/95) 

55260 

55247 

552.35 
55324 

55229 
55180 

55340 

552.28 

553.23 

552.29 

55257 
55239 

552.88 
552.37 
55280 

552.33 

553.18 
5 5 J 3 7 
55332 

552.39 

Depth to 

Water (ft) 

(8/24/95) 

11.51 

1134 

1290 

12.38 
1310 

1349 

17.14 

11.47 

1221 

12.25 

1038 

1388 
12 34 

11.12 

9 71 

7.04 
1037 

I 3 I 9 

1942 

1927 
1451 

2 0 8 5 

1940 

1737 

19 02 

1438 

1575 

15.33 
21.39 

15.54 

2 1 6 4 
19 50 

1982 

14.49 
1J.0« 
1422 

15 03 

Depth to 

Product (ft) 

(8/24/95) 

11.09 

1281 

12 07 

11.76 

14.60 

18 54 

1499 

5.16 
4 4 8 

15.23 

Product 

Thickness 

(8/24/95) 

0.42 

0 6 8 

0 1 4 

0 4 9 

6 25 

0 4 8 

0.76 

0.17 
6 9 1 

6 4 1 

Corrected 

Water 

Elevation 

(8/24/95) 

553.72 

553.26 

55277 

553.22 
553.71 

552.89 

55263 

554.05 

554.34 

554 84 

556 25 

554.96 

55788 
55860 

560 09 
56773 

56507 

559 84 

55264 

55258 
55330 

552.48 
55197 

553.40 

552.49 

553.24 

552.53 

55263 

55260 

552.93 
55256 

552.85 

55258 

553.21 
552 59 
55333 

552.57 

ft msl = feet mean sea level 



Table 1. Fluid Level Measurements, Sylvan Slough Removal Action Site 

Well No. 

GMl 

GM2 

GM3 

GM4 

GM5 

GM6 

GM7 

OM8 

GM9 

GMIO 

G M l l 

GM12 

GM13 

GM14 

GMl 5 

(iMI(> 

GM17 

GM18 

GM19S 

GM19D 
GM20S 

GM20D 
GM-21 
GM22S 

GM22D 

GM23S 

GM23D 
GM24S 

GM24D 

GM25S 

GM25D 

GM26S 

GM26D 

OM27S 

GM27D 
GM28S 

GM28D 

Northing 

20262.97 

20264 31 

20263.26 

20239 18 

20401 31 

2W53.48 

20482.56 

20122 25 

20186 37 

2018002 

20158 28 

20088 74 

19984 01 

19962.11 

19829 32 
VMAHOZ 
1963196 

19941.69 

20427 54 
20428 89 
2059333 

20590 82 
2062646 
2056421 
20561.56 

2052289 

20522.56 

20526.45 
2052690 

20517 01 
20516 46 

20408.12 

20407 40 

20529.54 

20529 56 
2051546 

20516.05 

Easting 

14888 49 

1513539 

15330 37 

15475 59 

1511467 

15403 42 

15724 92 

15831.96 

14962 74 

15178 40 

15379.52 
15561 37 

15248 82 

15409 59 
1 5786 37 
15395 69 

1558545 

1466842 

1612241 
16109 66 
15063 53 

15070 00 

14530 63 
14968 79 

14977.25 

15305 88 

1530081 

15341 94 
15349 26 

15568.85 
15573 64 

16265.25 

16271.65 

15255 49 
15259.24 
15239 73 

15244 40 

Measure 

Pt 
(ft msl) 

564 86 

564 60 

565 67 

565 60 

566 81 

56578 

56977 

565 52 

56643 

566.66 

56663 

568 84 

57022 

569 72 
569 80 

574 77 

57544 

573 03 

572 06 
571 85 
56781 

567 86 
571.37 
570.77 

571 09 

567.62 

56761 

56781 
567 94 

56847 

56859 

57235 

572 40 

567.70 

36T65 
567.55 

567 60 

Ground 

Elevation 

(ft msl) 

562.80 

562.80 

562.90 

563.30 

56500 

563.50 

570 04 

563.50 

564 50 

564.40 

56450 

566 50 

568 00 

56740 
567 80 

572 70 

57320 

57060 

572.36 
57224 
568 12 

568.11 
568.00 
568.10 

568.20 

568.01 

568.02 

56719 

56821 

56875 

568 80 

572.69 

572.74 

56802 
568 03 
567.88 

56789 

Depth to 

Water (ft) 

(12/95) 

13.86 

13.35 

17.45 

14.21 

14 08 

17 95 

1390 

13 48 

1241 

15 36 

2 0 6 8 
21 41 
21 19 

18 18 

15.13 

19.03 

Depth to 

Product (ft) 

(12/95) 

1254 

13.13 

14 07 

13.72 

1404 

14 42 

13 68 

1344 

1822 

1829 

Product 

Thickness 

(12/95) 

1.32 

0.22 

3.38 

0 4 9 

0 0 4 

3 53 

0 2 2 

0O4 

2 4 6 

0.74 

Corrected 

Water 

Elevation 

12/95 

552.16 

551.44 

551.18 

551.82 
552.77 

550 92 

552.72 

553.22 

554 22 

552.45 

549.33 
54996 
549 58 
552.91 

552.49 

549.23 

Corrected 

Depth to Depth to Product Water 

Water (fl) Product (fl) Thickness Elevation 

(4/18/96) (4/18/96 (4/18/96 4/18/96) 

12.57 

11.57 

12 66 

12 46 

1381 
1287 

12.02 

13.28 

12.92 

12 27 

1488 

1443 

1168 

10 19 
0 7 5 

1056 

15.50 

1497 

1399 
18.M 
1860 

1791 

14.90 
1445 
14.71 

14 36 

11.71 

13 26 

1396 

0.86 

0 0 2 

0 03 

553.04 

553.03 

55301 

553.14 

553 00 

55291 

553.50 

55317 

553.74 

554 36 

553 96 

555.79 

55804 

559 61 
568 02 

56488 

557.53 

552 84 

553.90 
552 73 
552 17 

553 18 

552.80 

353 20 
552.84 

553 24 

Depth to 

Water (ft) 

(9/29/96) 

13.24 

1433 

19.55 

14.10 

1707 

1788 

11 93 

1366 

13.88 

12 36 

1443 

1429 

11.55 

10 02 
761 

1085 

1405 

23 23 

23 84 
15.11 

20.40 
23 03 
1782 

26.10 

15.05 

2 0 3 9 

16.93 

21.75 

1616 
2 2 2 0 

15 04 
19.64 
1508 

22.30 

Depth to 

Product (ft) 

(9/29/96) 

12.62 

13.73 

14.76 

1408 

1591 

13.44 

13.31 

2303 

20 03 

22 84 

1912 

16 34 

1985 

2 0 5 9 

19 56 
14 79 

1918 

Product 

Thickness 

(9/29/96) 

0.62 

0.60 

4.79 

0 0 2 

1 16 

0 22 

0 5 7 

O20 

0 3 7 

3.26 

0 5 7 

0 5 9 
190 

1.61 

0.01 
0 2 9 

3 1 2 

Corrected 

Water 

Elevation 

(9/29/96) 

552.16 

55080 

55031 

55152 

549.73 

551 89 

553.59 

55296 

553.28 

554 27 

554 41 

55593 

55817 

55978 
567 16 

564.59 

55898 

54901 

54801 
55270 

547 78 
548.34 
552 95 

547.84 

552.57 

547.72 
55140 

547 85 

55231 
547.80 

55266 

548 08 
552.72 

548.03 

Depth to 

Water (ft) 

(10/6/96) 

1352 

1446 

1962 
1424 

1423 

17 03 

17 95 

12.10 

1384 

13.74 

1258 

1466 

14 54 

11.55 

9 9 9 
7 66 

1108 

1421 

23.77 

23.47 
15 24 

2031 
2305 
22.95 

25.38 

15.15 

20.27 

17.12 

2 1 7 5 

16 27 

2 2 2 4 

15.13 
19.56 
1519 

21.38 

Depth to 

Product (ft) 

(10/6/96) 

12.84 

13 83 

1485 

14 23 

15.95 

1365 

13.24 

23 00 

2003 

22.95 

22.92 

1972 
1644 

1973 

2045 

19.47 
1487 

1910 

Product 

Thickness 

(10/6/96) 

0 6 8 

0.63 

4 7 7 

0 0 1 

1.08 

0 1 9 

0 50 

0 4 7 

0 2 8 

0 0 0 

2 4 6 

0 5 5 

0 6 8 
2 02 

1 7 9 

O09 
0.32 

2 2 8 

Corrected 

Water 

Elevation 

(10/6/96) 

551.94 

550.69 

55022 
551.37 

552.58 
549.70 

551.82 

553.42 

55276 

55336 

554 05 

55418 

55568 

55817 

559 81 
567 11 

564 36 

558.82 

548.29 

548.79 
55257 

547.80 

548.32 
547.82 
547.86 

55247 

547.82 

551.29 
54796 

55220 

547.92 

55257 
548.17 
55264 

548.22 

ft msl = feet mean sea level 



Table 1. Fluid Level Measurements, Sylvan Slough Removal Action Site 

Well No 

GMl 
GM2 
GM3 
GM4 
0M5 
GM6 
GM7 
GM8 
GM9 
GMIO 
GMll 
GMl 2 
GMl 3 
GM14 
GM15 
GM16 
GMl 7 
GM18 

GM19S 
GM19D 

' a M 2 0 S 

GM20D 
GM-21 
GM22S 
GM22D 
GM23S 
GM23D 
GM24S 
aM24D 
GM25S 
GM25D 
GM26S 
GM26D 
GM27S 
aM27D 
aM28S 

GM28D 

Northing 

2026297 
20264 31 
2026326 
20239.18 
20401 31 
2045348 
2048256 
20122.25 
20186 37 
20180.02 
20158.28 
20088.74 
1998401 
19962 11 
19829 32 
19658 62 
19631 96 
19941 69 
20427 64 
2042889 
20593 33 

20590 82 
2062646 
20564 21 
20561 56 
20522.89 
20522.56 
2052645 
2052690 
2051701 
20516.46 
20408 12 
20407.40 
20529 54 
2052956 
20515 46 

20516 05 

Easting 

14888 49 
1513539 
1533037 
15475.59 
1511467 
15403 42 
15724 92 
15831.96 
14962.74 
15178 40 
15379 52 
15561 37 
15248 82 
15409 59 
15786 37 
15395 69 
15585 45 
14668 42 
16122.41 
16109 66 
15063 53 

15070 00 
14530 63 
1496879 
14977 25 
15305.88 
15300.81 
15341.94 
15349 26 
15568 85 
1557364 
16265.25 
16271 65 
15255.49 
152J9 24 
15239 73 
15244 40 

Measure 
Pt. 

(ft msl) 

564 86 
564 60 
565.67 
565.60 
566.81 
565 78 
569.77 
56552 
566 43 
566 66 
56663 
568 84 
570.22 
569 72 
569 80 
57477 
575.44 
573.03 
572 06 
571 85 
567 81 

567 86 
571.37 
570.77 
57109 
56762 
56761 
56781 
567 94 
56847 
568.59 
572.35 
572.40 
567.70 
56763 
567.55 

567.60 

Ground 
Elex'ation 
(ft msl) 

562 80 
56280 
562.90 
563.30 
565 00 
56350 
570 04 
563.50 
564.50 
564 40 
564 50 
566.50 
568.00 
56740 
56780 
572 70 
57320 
570 60 
572 36 
572 24 
568 12 

568.11 
568.00 
568.10 
56820 
568.01 
56802 
56719 
568.21 
568.75 
568.80 
57269 
572.74 
568.02 
368 03 
567.88 
56789 

Depth to 
Water (ft) 
(10/13/96) 

13.73 
1483 
1980 
14.45 

18 16 
12.24 
1414 
1412 
12 93 
1490 
1489 
11 57 
1015 
7.81 

1126 
1441 
23 95 
23 66 
15 41 

2048 
23.22 
1809 
25.15 
15.40 
20.44 
17 30 
21.96 
16 47 
22.43 

13 33 
19.7J 
1532 
21.56 

Depth to 
Product (ft) 
(10/13/96) 

13.11 
14.13 
15.08 
1444 

13.92 
13.58 
12.93 

23 18 

20.20 

18 09 
23 01 

1992 
16 62 
1994 

20.66 

19.66 
1500 

19.30 

Product 
Thickness 
(10/13/96) 

062 
0.70 
472 
OOI 

0.22 
054 
OOO 

048 

0.28 

OOO 
214 

0.52 
0.68 
2.02 

1.77 

O09 
0.32 
226 

Corrected 
Water 

Elevation 
(10/13/96) 

551.67 
550.38 
550.00 
551.16 
AB/VN 
ABAN 
55161 
553.28 
552.48 
553.01 
55370 
553.94 
555.33 
558.15 
55965 
566 96 
564.18 
558.62 
548 11 
54861 
55240 

547 63 
548.15 
552.68 
54181 
552.22 
547.63 
551.11 
54775 
552.00 
54771 
572.35 
572 40 
552.37 
347.«« 
55231 
548.02 

Depth to 
Water (ft) 
(10/18/96) 

1480 
1483 
1995 
i4.64 

18.13 
12.38 
1437 
1457 
13.20 
1506 
1519 
11.65 
1O08 
793 

11.40 
1458 
23 16 
2418 
1546 

20.03 
23.09 
1819 
24.76 
1540 
2014 
1748 
21.89 
16.44 
21.44 
2054 
2429 
15.39 
19.31 
15.45 
19.77 

Depth to 
Product (ft) 
(10/18/96) 

13.30 
1428 
15.24 
1461 

14.12 
13.94 

2297 

2O02 

22.90 

1959 
1664 
1962 

20.50 

1943 
1514 
19.39 

Product 
Thickness 
(10/18/96) 

1.50 
055 
471 
0.03 

025 
063 

019 

OOI 

1.86 

055 
084 
2 27 

094 

0.01 
0.31 
038 

Corrected 
Water 

Elevation 
(10/18/96) 

55137 
55025 
549.84 
55099 
ABAN 
ABAN 
551.64 
553.14 
552.28 
55264 
553.43 
55378 
55503 
55807 
55972 
566 84 
564 04 
55845 
549 07 
547.67 
55235 

547 84 
548.28 
55258 
547.96 
552.22 
547.95 
551.07 
548 04 
55203 
54797 
55181 
548 11 
552.31 
54119 
55237 
54816 

Depth to 
Water (ft) 
(11/1/96) 

1346 
1360 
14 85 
14.40 

18 23 
1251 
1408 
1351 
12.39 
15 08 
14.69 
11.50 
9.55 
810 

1136 
1475 
21.36 
2158 
1665 

20.46 
21.17 
18.42 
22.45 
15.59 
1785 
1740 
21 57 
16 60 
21.45 
2036 
22.16 
15.37 
17,33 
1564 
17.63 

Depth to 
Product (ft) 
(11/1/96) 

12 98 
13.51 
14.80 
14 40 

1399 
13.14 

1469 

21.32 

17.20 

2062 

1732 
16.58 
1711 

19 85 

17.29 
1533 
1722 

Product 
Thickness 
(11/1/96) 

048 
009 
O05 
OOO 

009 
037 

OOO 

004 

3.26 

183 

053 
082 
446 

1.60 

006 
031 
041 

Corrected 
Water 

Elevation 
(11/1/96) 

55182 
551.08 
55086 
551.20 
ABAM 
ABAN 
551.54 
55301 
552.43 
553.47 
55424 
55376 
555.53 
558.22 
56025 
566.67 
564 08 
558.28 
550.74 
55027 
551.\6 

550.25 
550.20 
552.35 
550.24 
552.03 
550.22 
551.13 
55027 
551.87 
548.54 
551.99 
55024 
552.13 
350J5 
552.18 

55033 

Depth to 
Water (ft) 
(1/20/97) 

1417 
15.07 
2001 
15.25 

NF 
13 03 
14.37 
1455 
1351 
15.66 
15.70 
1192 
1O60 
829 
1160 
1585 

1597 

20.48 
2058 
1885 
22.92 

1786 
2017 
1680 
20.98 

1585 
17.26 
15.74 
1757 

Depth to 
Product (ft) 
(1/20/97) 

1333 
1444 
1573 
15.23 

NF 

1411 
13.94 

16 76 

2011 

1718 
18.05 

1860 

17.11 • 
15.54 

1708 

Product 
Thickness 
(1/20/97) 

084 
063 
428 
0.02 

0.26 
061 

3.72 

281 

2 12 

2.38 

0.01 
O20 
049 

Corrected 
Water 

Elevation 
(1/20/97) 

551.43 
550 08 
549.41 
55037 

55249 
552.29 
55264 
553.12 
553.18 
554.52 
55780 
559 20 
566 48 
563 84 
557.18 

SSI 84 

55064 
55079 
551.92 
550.63 

549.95 
549 63 
551.67 
549 69 

551.85 
33046 
i51.99 
55046 

ft msl = feel mean sea level 



Table 1. Fluid Level Measurements, Sylvan Slough Removal Action Site 

Measure Ground 

Pt Elevation 

Well No Northing Easting (ft msl) (ft msl) 

GM29S 

GM29D 

GKOO 

GM3I 
GM32 

RWI 
RW2 
RW3 
RW-4 

RW5 
RVV6 

RW7 
Al 
A2 
Ai 
Bl 
82 
CI 
C2 
C3 
Dl 

El 
Fl 
F2 
F3 
Gl 
G2 
G3 
11 
12 
Jl 
J2 

M\V-5 

MW6 
M\V-7 

MW.8 
MW-9 

STAFF 

20547.76 

20550 60 

20568 19 

2059744 

20616 93 

20534.30 

20545 31 

20524.41 

2058575 

20584 98 

2058464 

20582 95 

20452.32 

203.50.78 

20314 31 
2042005 

20464 78 

20492 26 

20537.70 

20472 38 
20565 42 

20597 75 

2040746 

20512 97 
20476 15 

20666 66 

20571.19 

2050332 

20563 88 

20551.33 

20470 94 

20450 46 

20581 73 

15285 49 

15283 50 

15047.78 

15044 07 

15062.10 

15258 77 

15282.33 

1525793 

15041 40 

1505007 

1506015 

15070 57 

14930 45 
15163 47 

1535385 
15004 01 

1517821 

15321 22 

1541850 

15408.10 
1516076 

14775 30 

14936.68 

1500414 
1511594 

1469366 

1475711 

14825.91 

15375 60 

15482 03 

15352.29 
15376.34 

15236 84 

56778 

56783 

56750 

56791 

567 59 

568 86 

56971 

56842 

57095 

57093 

57092 

570 98 

569 37 

556 40 

56371 

568 92 

566 90 

567 54 

567 71 

566 44 
570 15 

569 97 

56864 

569 43 
56927 

57010 

570 20 

57021 
569 79 

56967 

56655 

565.31 
570 67 

570 13 

566 28 
570 12 

554 21 

568.14 

568.13 

568.11 

56815 
56781 

56805 

568.14 

566 00 

56840 

568 50 

56S40 

56840 

567 40 

564 60 

561.90 

56700 

56740 

568 05 

568 08 
564 70 
56835 

56800 
566 70 
567 50 
56730 
568.19 

Corrected 
Depth to Depth to Product Water 
Water (ft) Product (ft) Thickness Elevation 
(11/93) (11/93) (11/93) (11/93) 

568.30 i 
568.30 I 
56783 1 
567.86 1 
56460 1 
563 30 
569 00 
568.00 

563.80 
56800 
55O80 

18 43 
1696 

13.81 
2265 

1693 

1955 

003 

3.10 

55224 
55320 

552.40 
550.18 

Corrected 
Depth to Depth to Product Water 
Water (ft) Product (ft) Thickness Elevation 
(12/93) (12/93) (12/93) (12/93) 

18.80 
1778 

1444 
22.48 1938 3.10 

551 87 
55235 

531 84 
55035 

Corrected 
Depth to Depth to Product Water 
Water (ft) Product (ft) Thickness Elevation 

(7/94) (7/94) (7/94) (7/94) 

1832 
17.01 

13 93 
21.00 

1699 

18.64 

0.02 

236 

552.35 
553.14 

332.33 
351.16 

Corrected 
Depth to Depth to Product Water 
Water (ft) Product (ft) Thickness Elevation 
(9/6'94) (9/6/94) (9/6/94) (9/6/94) 

1976 
1815 

15.09 
24.65 2082 383 

55091 
551.98 

551.19 
548.79 

ft msl = feet mean sea level 



Table 1. Fluid Level Measurements, Sylvan Slough Removal Action Site 

Measure Ground 
Pt. Elevation 

Well No. Northing Easting (ft msl) (ft msl) 

GM29S 
GM29D 
GM30 
GM3I 
aM32 
RWI 
RW2 
RW3 
RW-4 
RW5 
RW6 
RW7 
Al 
A2 
A3 
BI 
B2 
CI 
C2 
C3 
Dl 

El 
Fl 
F2 
F3 
Gl 
G2 
G3 
11 
12 
Jl 
J2 

K(\V-5 
M\V6 
MW-7 
MW-8 
MW-9 
STAFF 

20547.76 
2055060 
20568.19 
20597.44 
2061693 
20534 30 
20545.31 
2052441 
2058575 
20584 98 
20584 64 
2058295 
20452.32 
2035078 
2031431 
2O420 05 
20464 78 
20492 26 
2053770 
20472 38 
20565.42 

2059775 
20407 46 
20512 97 
2047615 
20666 66 
20571 19 
20503.32 
20563 88 
20551 33 
20470 94 
20450 46 

20581 73 

15285 49 
15283.50 
15017.78 
15OM07 
15062.10 
15258.77 
15282 33 
15257 93 
15011 40 
15050 07 
1506015 
15070 57 
14930.45 
1516347 
15353 85 
150(M01 
1517821 
15321 22 
15418 50 
15408.10 
1516076 

14775.30 
14936 68 
15004 14 
1511594 
14693 66 
1475711 
1482591 
15375.60 
15482 03 
15352 29 
15376 34 

15236 84 

567 78 
567 83 
56750 
567 91 
567 59 
568 86 
569 71 
568 42 
570 95 
57093 
57092 
570 98 
569.37 
566 40 
563 71 
56892 
566 90 
567 54 
56771 
566 44 
570 15 

56997 
568 64 
569 43 
56927 
57OI0 
570.20 
570 21 
569.79 
569 67 
56655 
56531 
570.67 
57013 

56628 
570 12 
5.54 21 

56814 
56813 
568 11 
568.15 
567 81 
568 05 
56814 
566 00 
56840 
56850 
56840 
56840 
56740 
564 60 
56190 
56700 
56740 
568 05 
568 08 
564.70 
568 35 

568.00 
566 70 
56750 
56730 
568.19 
568.30 
568.30 
56783 
567.86 
564 60 
563 30 
569.00 
568 00 

565.80 
56800 
55080 

Corrected 
Depth to Depth to Product Water 

Water (ft) Product (ft) Thickness Elevation 
(9/21/94) (9/21/94) (9/21/94) (9/21/94) 

19 19 
18.11 

1334 
25.24 

18 10 

18 74 

000 

650 

551.48 
55203 

550 94 
55057 

Con-ected 
Depth to Depth to Product Water 
Water (ft) Product (ft) Thickness Elevation 
(10/6'94) (10/&'94) (10/6/94 (10/6/94) 

18 73 
1793 

1473 
2180 

1792 

18 94 

OOI 

286 

55194 
55221 

331.35 
55082 

Corrected 
Depth to Depth to Product Water 
Water (ft) Product (ft) Thickness Elevation 
(8/23/95) (8/23/95) (8/23/95) (8/23/95) 

15 50 

15 69 
16 55 
1605 

1671 

1 51 

55228 

553.17 
553.16 
55237 

55342 

55270 

Corrected 
Depth to Depth to Product Water 
Water (ft) Product (ft) Thickness Elevation 
(8/24/95) (8/24/95) (8/24/95) (8/24/95) 

1468 
1528 

15 68 
1654 
15.85 

1667 

1390 

1 69 

553.10 
552.55 

55318 
553.17 
552.57 

553 46 

532.38 

552.52 

ft msl = feet mean sea level 



Table 1. Fluid Level Measurements, Sylvan Slough Removal Action Site 

Measure Ground 
Pt. Elevation 

Well No Northing Easting (ft msl) (ft msl) 

GM29S 
GM29D 
GM30 
GM31 
GK02 
RWI 
RW2 
RW3 
RW-4 
RW5 
RW6 
RW7 
Al 
A2 
A3 
Bl 
B2 
CI 
C2 
C3 
Dl 
El 
Fl 
F2 
F3 
Gl 
G2 
G3 
11 
12 
Jl 
J2 

MW-5 
MW6 
M\V-7 
MW-8 
MW-9 
STAFF 

20547 76 
20550 60 
2056819 
2059744 
2061693 
20534 30 
20545 31 
20524.41 
20585.75 
20584 98 
20584 64 
20582 95 
20452.32 
20350 78 
2031431 
20420.05 
2046478 
2049226 
20537.70 
20472 38 
2056542 
20597.75 
20407 46 
20512 97 
20476 15 
20666 66 
20571.19 
2050332 
20563 88 
20551 33 
20470 94 
20450 46 

20581 73 

15285 49 
15283.50 
15047.78 
15044.07 
15062 10 
15258 77 
15282.33 
1525793 
1504140 
1505007 
15060 15 
15070 57 
1493045 
1516347 
15353 85 
15004 01 
15178 21 
15321 22 
1541850 
15408 10 
1516076 
1477530 
14936 68 
15004 14 
1511594 
1469366 
1475711 
1482591 
1537560 
15482 03 
15352 29 
1537634 

15236 84 

567.78 
567 83 
56750 
56791 
567.59 
568.86 
56971 
56842 
570 95 
570 93 
570 92 
570 98 
56937 
566 40 
563.71 
56892 
566 90 
567 54 
567.71 
566 44 
570 15 
569 97 
56864 
569 43 
569 27 
57010 
570 20 
570 21 
569 79 
569 67 
56655 
56531 
57067 
57013 

566.28 
57012 
55421 

568 14 
568.13 
568 11 
568.15 
567.81 
568.05 
568.14 
566.00 
568 40 
56850 
568.40 
568.40 
567 40 
564 60 
561 90 
56700 
567 40 
568.05 
568 08 
564 70 
56835 
568 00 
566.70 
567.50 
567.30 
56819 
568 30 
568 30 
567.83 
567 86 
564.60 
563 30 
569.00 
568 00 

363.80 
568.00 
550 80 

Corrected 
Depth to Depth to Product Water 
Water (ft) Product (ft) Thickness Elevation 
(12/95) (12/95) (12/95) 12/95 

1716 

1825 

552.55 

551.88 

Corrected 
Depth to Depth to Product Water 
Water (ft) Product (ft) Thickness Elevation 
(4/18/96) (4/18/96 (4/18/96 4/18/96) 

1739 
1713 

1388 
20.20 1756 264 

55328 
553.00 

552.40 
552.23 

Corrected 
Depth to Depth to Product Water 
Water (ft) Product (ft) Thickness Elevation 
(9/29/96) (9/29/96) (9/29/96) (9/29/96) 

15.75 
15.10 
19 69 

2041 
1626 
17.09 
20.65 

1953 
17 98 

15.06 
22.02 

15.05 
15.02 
1968 

1978 
1619 

1795 

20.53 

0.70 
0.08 
OOI 

0.63 
O07 

O03 

1.49 

55264 
552.80 
547.82 

547.73 
55266 
552.62 
547.77 

551.14 
552 18 

' "53r.22 
549.40 

Corrected 
Depth to Depth to Product Water 
Water (ft) Product (ft) Thickness Elevation 
(10/6/96) (10/6/96) (I0/6'96) (10/6W) 

1606 
20 00 
2007 
19.66 
1987 
1638 
17 07 
2058 
23.12 
2411 
23 47 
23 86 
1654 
13.54 
1102 
17 10 
1430 
15 08 
1705 
16.23 
1801 
18.24 
22.08 

2306 

2052 
20 60 

18 03 
28.63 
1955 
1815 

• 15.22 
2220 

1517 
1992 

1964 
1976 
1629 

23 10 
2295 
23.04 
23.16 

16 42 

2056 

18 02 
1933 

1810 

20 52 

089 
008 

002 
Oil 
O09 

002 
1.16 
043 
070 

0 63 

0O4 

0 01 
930 

O05 

1.68 

552.50 
547.90 
547.43 
54827 
547.82 
552.56 
552.64 
54784 
547.85 
54784 
54783 
54773 
552.83 
55286 
552.69 
55182 
552.60 
55246 
551.21 
55021 
552 14 
551.73 
54656 

54621 

549.68 
549.65 

548.53 
544.82 
551.12 
552.02 

331.06 
549 39 

ft msl = feet mean sea level 



Table 1. Fluid Level Measurements, Sylvan Slough Removal Action Site 

Well No 

GM29S 
GM29D 
GM30 
OM31 
GM32 
RWI 
RW2 
RW3 
RW-4 
RW5 
RW6 
RW7 
Al 
A2 
A3 
Bl 
B2 
CI 
C2 
C3 
D) 
El 
Fl 
F2 
F3 
Gl 
G2 
G3 
11 
12 
Jl 
J2 

MW-5 
MW6 
MW-7 
MW-8 
M\V-9 
STAFF 

Northing 
20547.76 
20550 60 
20568 19 
20597.44 
2061693 
2053430 
2054531 
20524 41 
20585 75 
20584 98 
20584 64 
20582.95 
20452.32 
20350 78 
20314 31 
20420 05 
20464 78 
20492 26 
20537 70 
20472.38 
20565 42 
20597 75 
20407 46 
20512 97 
20476 15 
20666 66 
20571 19 
20503 32 
2056388 
20551 33 
2O470 94 
20450 46 

20581.73 

Easting 
15285 49 
15283 50 
15047.78 
15044.07 
15062.10 
15258.77 
15282 33 
15257 93 
1504140 
15050 07 
1506015 
15070 57 
14930 45 
15163 47 
15353 85 
15004 01 
15178 21 
15321 22 
15418 50 
15408.10 
15160 76 
1477530 
14936 68 
15004 14 
15115.94 
1469366 
14757 11 
1482591 
15375 60 
15482 03 
15352 29 
1537634 

15236 84 

Measure 
Pt 

(ft msl) 

56778 
56783 
567.50 
567.91 
567.59 
568.86 
569 71 
56842 
57095 
570.93 
570 92 
57098 
56937 
566 40 
563.71 
56892 
566 90 
567 54 
56771 
566 44 
57015 
569.97 
568 64 
569 43 
56927 
57010 
57020 
570 21 
569.79 
569.67 
56655 
565 31 
57067 
570 13 

566.28 
57012 
55421 

Ground 
Elevation 
(ft msl) 
56814 
568.13 
568.11 
568.15 
56781 
56805 
56814 
566.00 
368.40 
568.50 
568.40 
568 40 
567.40 
564 60 
56190 
567 00 
567 40 
56805 
568 08 
564 70 
56835 
568.00 
566 70 
567 50 
56730 
568.19 
568 30 
568.30 
567.83 
567 86 
564.60 
563.30 
569 00 
568 00 

565.80 
568.00 
550 80 

Depth to 
Water (ft) 
(10/13/96) 

16.46 
2019 
2056 
1996 
20.23 
1653 
1731 
20.74 
2316 
2393 
23.67 
23.98 
16 68 
13.73 
1121 
1641 
14 49 
1620 
1728 
16.43 
17 63 
18.28 
20 18 
2161 
22.46 
22.46 
22 20 
22.19 
22.05 
22.00 
1794 
24.75 
1974 

15.37 

Depth to 
Product (ft) 
(10/13/96) 

15.32 
2O10 

1994 
20 00 
1644 

23 15 
23.03 
23 06 
23 08 

1664 
1643 
17 63 
1828 

22.18 
2205 
22.00 

1627 

Product 
Thickness 
(10/13/96) 

1.14 
009 

002 
023 
O09 

OOI 
090 
0.61 
O90 

064 
000 
000 
OOO 

OOI 
OOO 
OOO 

848 

Corrected 
Water 

Elevation 
(10/13/96) 

552.32 
547.72 
546.94 
547.97 
547.56 
55241 
55240 
547.68 
54780 
547.79 
547.78 
547.79 
55269 
552.67 
552.50 
55251 
55241 
55134 
550 99 
55001 
552.52 
551.69 
548 46 
54782 
546 81 
547 64 
54800 
548.03 
547.74 
547 67 
548.61 
547.98 
55093 
ABAN 

55091 
ABAN 

Depth to 
Water (ft) 
(10/18/96) 

1645 
1991 
1955 
1996 
2017 
1664 
17.43 
20.43 
23.05 
22.99 
22.95 
23.14 
1680 
13.88 
11.27 
1654 
14 62 
1531 
1710 
1653 
1775 
1838 
2053 
21.42 
21.24 
22.16 
22.14 
22.06 
23.43 
2191 
18.53 
2257 
1981 

15.49 

Depth to 
Product (ft) 
(10/18/96) 

15.38 
1981 
1953 

1956 
1655 

22.95 
22.95 

16 63 

1773 
18.38 

22.16 

21.55 

16.47 

Product 
Thickness 
(10/18/%) 

1.07 
O10 
0.02 

061 
009 

0.04 
000 

0 47 

002 
OOO 

000 

1 88 

610 

Con^ected 
Water 

Elevation 
(10/18/96) 

552.27 
548.01 
547.97 
547.95 
547.95 
55230 
552.28 
547 99 
547.90 
547 98 
54797 
547 84 
55257 
552.52 
552 44 
552.38 
55228 
552.23 
55102 
549.91 
55242 
551.59 
548 11 
54801 
548.03 
547.94 
54806 
548.15 
54801 
547.76 
548.02 
548 08 
550 86 
ABAN 

330.79 
ABAN 

Depth to 
Water (ft) 
(11/1/96) 

1658 
17.62 
1725 
1768 
1785 
1680 
1761 
1816 
20.75 
2081 
20 74 
20 72 
1709 
14.22 
11 55 
1675 
1456 
1554 
1711 
15.54 
1802 
18.40 
18.92 
1921 

1984 
1983 
1994 

19 80 
16.40 
19.09 
1912 

1631 
13.3^ 

Depth to 
Product (ft) 
(11/1/96) 

15.58 
17.55 
17.24 

17.25 
1673 

20.65 
20.73 
2071 

1651 

17.93 
18.40 

1984 

19.86 

1458 

Product 
Thickness 
(11/1/96) 

1.00 
007 
OOI 

060 
007 

016 
OOI 

060 

009 
OOO 

000 

0.08 

451 

Corrected 
Water 

Elevation 
(11/1/96) 

55208 
550.27 
55026 
550 23 
55027 
552 12 
552.10 
550 26 
55O20 
550.26 
55019 
550.26 
552.28 
552.18 
552.16 
552.17 
55234 
55200 
551 13 
55090 
552.21 
551.57 
54972 
55022 

550.26 
550.37 
55034 

549.87 
55015 
55017 
551.55 
ABAN 

55074 
ABAN 

Depth to 
Water (ft) 
(1/20/97) 

1667 
1761 
1686 
17.23 
1760 
1704 
18.85 
1785 
20.57 
23 99 
22.98 
22.45 
1739 
1433 
1167 
1694 
14.28 
14 76 
1660 
1519 
1871 
1857 
1809 
1900 
1888 
1951 
1953 
20.36 
2082 
1923 
1619 
21.52 
18 90 

1481 

Depth to 
Product (ft) 
(1/20/97) 

15.75 
1753 
1684 

16.90 
1693 

2O07 
2015 
2027 

1627 

1818 
18.36 

1938 
18 92 

1417 

Product 
Thickness 
(1/20/97) 

0.92 
0.08 
002 

O70 
Oil 

392 
2.83 
218 

0 33 

053 
021 

0.98 
1.90 

735 

Corrected 
Water 

Elevation 
(1/20/97) 

55192 
55029 
55066 
55068 
55060 
551.92 
550 86 
55057 
55038 
55037 
550.42 
55044 
551.98 
552.07 
552.04 
551.98 
55262 
55278 
55140 
551.25 
551.90 
551.58 
550 55 
55043 
55039 
55059 
550 67 
55071 
55063 
55044 
55036 
55022 
551.77 
ABAN 
ABAN 
551.47 

55421 
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Table 2. Confining Clay Data and Maximum TPH Data, Sylvan Slough Removal Action Site 

— 

(2) 

(2) 

CPT No. 

Well No. 

C P T l 
CPT 2 
CPT 3 
CPT 4 
CPT 5 
CPT 6 

CPT7B 
CPT 8 
CPT 9 
CPTIO 
CPT 11 

CPT I2A 
CPT13C 
CPr 14 
CPT 15 
CPT16 
CPT 17 
CPT 18 
CPT 19 

CPT 20A 
CPT 21 
CPT 22 
CPT 23 
CPT 24 
CPT 25 
CPT 26 
CPT 27 
CPT 28 
CPT 29 
CPT 30 

CPT 31 

G M l 
GM2 
GM-3 
G M 4 
G M 5 
GM6 

ELEVATION 
(GROUND 
SURFACE) 

568.49 
567.86 
567.86 
567.83 
569.88 
568.13 
568.33 
567.41 
564.22 
563.67 
562.49 
566.46 
566.80 
566.34 
564.32 
562.99 
562.80 
562.41 
562.86 
562.88 
565.03 
565.03 
565.39 
563.93 
564.12 
564.55 
565.44 
567.74 
567.95 
568.24 

567.45 

562.80 
562.80 
562.90 
563.30 
565.00 
563.50 

Depth to 
Bottom of 

Clay (4) 

18.3 
22.3 
25.1 

22 
24.9 
22.3 
19.5 
21.8 
16.7 
13.9 
15.7 
19.6 
18.4 

17.6 
14.9 
15.6 

13 
14 

17.4 

16.5 

11.6 

Depth to 
Top of 

Clay (4) 

16.6 
16.5 
19.5 

19 
20 
19 

16.7 
18.2 

14.2 
12.7 
12.1 
16.7 

Elevation 
Bottom of 
Clay (4) 

550.2 
545.6 
542.8 
545.8 
545.0 
545.8 
548.8 
545.6 
547.5 
549.8 
546.8 
546.9 

16.4i 548,4 

16.2; 546.7 
14.1' 548.1 
14.7| 547.2 

12: 549.4 
9.4 548.9 

13.3i 545.5 
1 

12.5i 548.9 

10.7j 552.5 
No Sounding Performed 
No Sounding Performed 

21.6 
18.1 
22.3 

19 

18 546.1 
17.11 549.9 
17.8j 545.9 

17.4 548.5 

Elevation 
Top of 
Clay (4) 

551.9 
551.4 
548.4 
548.8 
549.9 

. 549.1 
551.6 
549.2 
550.0 
551,0 
550.4 
549.8 
550.4 

548.1 
548.9 
548,1 
550.4 
553.5 
549.6 

552.9 

553.4 

549.7 
550.9 
550.4 

550.1 

Maximum TPH 
Concentration mg/kg) 
Above Confining Clay 

4,300 
500 

7,400 
12,700 

600 
3,800 
600 
100 

13,300 
9,700 
200 
100 

10,400 
8,900 
8,700 
1,900 
100 
100 

10,400 
14,000 
11,400 
14,000 
15,500 
12,400 
7,600 

2,700 
7,300 
12,500 

10,100 

Maximum TPH 
Concentration mg/kg) 
Below Confining Clay 

5,000 
10,500 
5,300 
2,200 
200 

14,300 
18,000 
5,400 
2,900 
14,800 
2,900 
1.700 
6,700 

3,800 
2.700 
2.500 
2,900 
8,900 
1,200 1 

5,400 

2,400 

7.500 
9.100 
7,000 

8,500 
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Table 2. Confining Clay Data and Maximum TPH Data, Sylvan Slough Removal Action Site 

(1) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(3) 

(3)^ 

• 
* 
• 

* 

CPT No. 
Well No. 

G M 7 
G M 8 

G M 9 
GM 10 

G M l l 
GM 12 
GM 13 
GM 14 
GM 15 
GM 16 
GM 17 
GM 18 

GM19D 
GM20S 
GM21 

GM22S 
GM23S 
GM24S 
GM25D 
GM26S 
GM27S 
GM28S 
GM29S 

R W I 
RW2 
RW3 

GM-Al 
GM-A2 
GM-A3 
GM-Bl 
GM-B2 
GM-Cl 

GM-C2 
GM-C3 
GM-Dl 
GM-El 
GM-Fl 
GM-F2 

ELEVATION 
(GROUND 
SURFACE) 

570.04 
563.50 

564,50 
564.40 

564.50 
566.50 
568.00 
567.40 
567,80 
572,70 
573,20 
570,60 
572,24 
568.12 
568.00 
568,10 
568,01 
567,19 
568,75 
572,69 
568,02 
567,88 
568,14 
568,05 
568,14 
566,00 
567,40 
564,60 
561,90 
567,00 
567,40 
568.05 

568,08 
564.70 
568.35 

568 
566.7 
567,5 

Depth to 
Bottom of 
Clay (4) 

24 
15 

15 

10 
11 

10.5 
12 

11.5 
10 
26 
19 

23 
20.5 

20 
27 
22 
20 
25 
22 
22 

21,5 

21.5 
21 

Depth to 
Top of 
Clay (4) 

19,5 
14,8 

12 

6,5 
4 
6 
1 

3.5 
4,5 
22 
17 

20.5 
18 

18.5 
26 
19 

17,5 
20 
19 
20 

18.5 
17.8 

16 
13.5 
18,8 
18.5 
20.9 
17.5 

16.5 
17.5 

18.33 
18.5 
18.5 

Elevation 
Bottom of 
Clay (4) 

546,0 
548.5 

549,5 

558.0 
556.4 
557.3 
560.7 
561,7 
560.6 
546.2 
549.1 

545,0 
546.7 
548.8 
545.7 
546.0 
547.9 
543.1 
546.1 
546.1 
544.5 

545,2 
546,5 

Elevation 
Top of 
Clay (4) 

550,5 
548.7 

552.5 

561.5 
563.4 
561.8 
571.7 
569,7 
566.1 
550,2 
551,1 

547,5 
549,2 
550.3 
546.7 
549.0 
550.4 
548.1 
549.1 
548.1 
547,5 
549,6 
548,6 
548.4 
548.2 
548.9 
547.2 
550.6 
548.2 
550.9 
549.7 
548.2 
549,0 

Maximum TPH 
Concentration mg/kg) 
Above Confining Clay 

Maximum TPH 
Concentration mg/kg) 
Below Confining Clay 
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Table 2. Confining Clay Data and Maximum TPH Data, Sylvan Slough Removal Action Site 

* 
* 

* 
• 

* 

— 

CPT No, 
Well No. 
GM-F3 
GM-Gl 

GM-G2 
GM-G3 
GM-Il 
GM-I2 
GM-Jl 
GM-J2 
GM-30 
GM-31 
GM-32 
PZ-33 
RW-5 
RW-6 
RW-7 

ELEVATION 
(GROUND 
SURFACE) 

567.3 
568.19 
568.3 
568.3 

567.83 
567.86 
564.6 
563,3 

568,11 
568.15 
567.81 
568,4 
568,5 
568,4 
568,4 

(1) Minimum depth of clay 
(2) clay not related to confming clay 

Depth to 

Bottom of 
Clay (4) 

19.4 
23,5 
19,5 
19.8 
21.5 
20.7 

18 
15.5 

(3) No sample reco\'ery from "clay zone" 

Depth to 
Top of 
Clay (4) 

17,7 
18,7 

18 
17.8 
18,5 
19.2 
15,5 

14 
16.8 
17.1 
16,8 
17,2 
16.8 
17.5 
16,5 

Elevation 
Bottom of 
Clay (4) 

547,9 
544.7 
548,8 
548,5 
546.3 
547.2 
546,6 
547,8 
568,1 
568,2 
567,8 
568,4 
568,5 
568,4 
568,4 

Elevation 
Top of 
Clay (4) 

549,6 
549.5 

550.3 
550,5 
549.3 
548,7 
549.1 
549,3 
551,3 
551,1 
551.0 
551.2 
551.7 
550,9 
551,9 

Maximum TPH 
Concentration mg/kg) 
Above Confining Clay 

(4) Blanks indicate no clay found or boring designed to terminate at the top of the confining clay 
* Elevation of concrete, not ground surface 

Maximum TPH 
Concentration mg/kg) 
Below Confining Clay 

g:aproject\navistar\CI0299,OI3Vevision\clay2,xls 
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NOTES: 

1. PROPERTY BOUNDARIES DEPICTED ARE APPROXIMATE 

2. BURLINGTON NORTHERN OWNS A STRIP OF LAND FIVE 
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«ff<4 I ^ 1 • 

• " ^ J > ^ 

0<Tt; >/r^fmfl 
o»rt 

STTE FEATURES 
PRODUCT RECOVERY SYSTEM 

SYLVAN SLOUGH REMOVAL ACTION 
ROCK ISLAND, ILLINOIS 

SITE 

ncuRE 



LEGEND 

• UOMTORINC « G l / N U i e E R 

— — FENCE 

- • • RAIKOAO TRACKS 

^ ^ EXISTING STRUCTURE/BUIUXNC 

„ S7I.4 SPOT ELEVATION AT GRADE 

" ~ * _ EXISTING GRADE CONTOUR 

^ UTllTY P<X£ 

' / • P4VED AREA 

O T7?EE 

( ^ 2 ^ TREE LINE 

WATERS EDGE 

•240 

SCALE i» F t r r 

SOURCE: ABDAM AOHAl 9JKVCY CCRPORAIVX. LANSNC WCMCAN. 
« « A M S CONWACT AJLSX. *25«37. DATE OF PHOTtXWAPHY JUIY : « . 
! » » • . 5HJ0E CONTOUR MTt»v»L - T . 

»oiwzc»ir»L CONTHOL OHO s n t SP tanc . SITE ELEVATIONS BASED OH 
U,S.aS, ELEVATIONS. 

i W GERAGHTY 
- i l r 9 MILLER, INC. 

DRA'*ir iC CONFIDENTIAL TW» 
**0 HI. »rG)*H*IO« OQ«t«NC] ihOVIM IS 

* i M i A . r*<. At M« NsrmjtaCHT or r t t o f a -

K U3C0 M A40U 0* M N«7 WTMX/T Tv< 

or ccMkoirr A t ^ i A . • < . 

SOI.E VCTinOTVX 

9 ^ wCM « >< 

WV. »*0.1 OAfl I rr , 14,, <7mKO0« 1 ̂ i *a ^a .n—nnn 
oaaMi* ""tt: i i i twin I C1I-' I ^JH mt^^'^^Ta 

I > i t »*-«i 

zsr^^rmTl^ 
B2H1 \ X ^ ^ ' ^ ^ 

MONTTORINQ WELL LOCATION MAP 
PRODUCT RECOVERY SYSTEM 

SYLVANSLOUGH REMOVAL ACTION SI 
ROCK ISLAND, ILLINOIS 

ncvjPE 

3 



^ / ^ 

GM-29S (543. r>. 
GM-29D 

—-^^^=^".iR-_. 
Oco 

P/A 

I^-^^YLVAN 
(549.1) 

'GM-20D GM-27D 

(546. 1 ) \ ^ J ; / ,GM-23D 
GM-27S 
:54&.0) 

PLOUGH 

<w' 

N»CPT6 

GMG3* \ 
( 5 4 8 . 5 ) V V 

GM-23S (545.0) 
GM-24S (546.7) SC^LE IN FEET 

GM-I 2547. 2) 

<o 

^ ; \ \ (545 .8 ) \ • ^ -^ (545.^7 4 ^ " ^ 
CPT29 ^ _ p 3 

CPTI2 
(546 .9) 

C M - A l ^ (546.1) / C 5 4 7 
( 5 4 6 . 6 ) ^ 

GM-Jl 

GM-24D q t ^. ; ^ GM^25S . 

- ^ ^ ^ ^ ^ t i M - ^ D (548.8) 

MW-8 

ESTIMATED SOUTHERN LIMIT 

DF CDNFINING CLAY 

'31 ^ „ ^ „ V ( 5 4 4 . 5 ) C P t l 0 \ / \ CPTl l 
(548.5) CPT9 ; Q M - 2 8 D ^ ^ ^ ; 3 ^ 9 : A - ^ c \ (546 ,8) 

. gk ( 5 4 7 . 5 ) \ > » ( 5 4 7 . 8 ) \ V 
• CPT14I >^GM-5 ^ <. l̂ vtiNS \ ' ^ _ ^ 

^ •(548.1) • IV » / i ^ 
GM-A2 CPT17 \ V V 1 

•-» WALL ' ^ 
/ ^ 

/ CPTl 9 < i : ; ^ r ^ X V^CM-3"" 

'— • / a 

19. 4) 

,.i?J%\ 

(548. 9>' 
CPT20 J M - - WALLS 

I 
t : 

MW-5 

SOURCE: ABRAM AERIAL SURVEY CORPORATION. LANSING MICHIGAN, 
ABRAMS CONTRACT A.A.S.C. #25637. DATE OF PHOTOGRAPHY JULY 26. 
1994. GRADE CONTOUR INTERVAL » 2'. 
HORIZONTAL CONTROL GRID SITE SPEanC, SITE ELEVATIONS BASED ON 
U.S.G.S. ELEVATIONS. 

• CPT21 GM-9 ® 

LEGEND 

^ MONITORING WELL/NUMBER (550.2) BOTTOM OF CLAY 

• CONE PENETROMETER SOUNDING/NUMBER ELEVATION 

- ' — FENCE 

I RAILROAD TRACKS 
P/* PAVED AREA 

TREE 

.546 

EXISTING STRUCTURE/BUILDING 

BOTTOM OF CLAY CONTOUR 
(ESTIMATED) 

TREE LINE 

WATERS EDGE 

TANK 
^ 

^ GERAGHTY 
& MILLER, INC. 

£nvi.TXfnTnja7U a n d InfraMT^M:i-urw 

A H^idTn't'i Compcny 

STRUCTURAL COMTOURS OF BASE OF CLAY 

SYLVAN SLOUGH REMOV^^ ACTION SITE 

ROCK ISLAND, ILLINOIS 

IGG 

CPT5 
(545 .0 ) 







< 
d 
z 

-r 
a 
oi 
Ul 
o 
O 

/ is SOURCE: ABRAM AERIAL SURVEY CORPORATION. LANSING MICHIGAN. 
• ^ ABRAMS CONTRACT A.A.S.C. #25637. DATE OF PHOTOGRAPHY JULY 26, 
^ 1994. GRADE CONTOUR INTERVAL = 2'. 

§ HORIZONTAL CONTROL GRID SITE SPECIFIC. STE ELEVATIONS BASED ON 
• ^ U.S.G.S. ELEVATIONS. 

LEGEND 

MONITORING WELL/NUMBER 

• CONE PENETROMETER SOUNDING/NUMBER 

— " — FENCE 

- RAILROAD TRACKS 

EXISTING STRUCTURE/BUILDING 

.c . BOTTOM OF CLAY CONTOUR(ESTIMATED) 
^ • BASED ON BORINGS AND WELLS 

INSTALLED THROUGH DECEMBER 1995^ 

p/« PAVED AREA 

O TREE 

( TREE LINE 

" GERAGHTY 
& MILLER, INC. 

EnviroTiTTvaTit o n d Infrasi-njct-urt 

A H«ld«mij Company 

MAXIMUM TPH CGNCEMTRATION BELOW CONRNING CLAY 
AND ESTIMATED UMITS OF HYDROCARBON ACCUMULATION 

CPT/ROST STUDY. DECEMBER 1995 
SYLVAN SLOUGH REMOVAL ACTION SITE 

ROCK ISLAND, ILLINOIS 

FiGUFE 

7 



15.000 E 15,500 E 

< 
_ - 5 ^ ^ 

EXISTING STRUCTURE/BUILDING 

BOTTOM OF CLAY CONTOUR 
(EST1MATED)(SEE FIGURE 4-) 

rn npi 0)1 THICKNESS IN FEET MEASURED 
^"•"^^ ON JANUARY 20. 1997 

P/* PAVED AREA 

O TREE 

<r TREE UNE 

1 

SCALE IN FEET 

• R v - n : ( o . o ) 

SYLVAN SLOUGH REMOVAL ACTION SITE 

ROCK ISLAND, ILLINOIS 



DRAWING 

1 

2 
3 
4 

c;̂  

6 
• ' 

DRAWING INDEX 

DESCRIPTION 

SITE/SrSTEU LAYOUT 

ABOVE-GROUND PIPING O E ' A I L ; 

MISCELLANEOUS DETAILS 

EQUIPMENT BiJILOlNG LAYOUT 

ELECTRICAL - ONE LINE SCHEMATIC 

ELECTRICAL - THREE LINE SCHEMATIC 

REMOTE MONITOR/CONTROL INTERLOCK 

PROPOSED BURIED RECOVERY LINE, TO BE INSTALLED 

PROPOSED TtRMlNATlON POINT OF JACKED PIPE UNDERCROSSING 
AND START OF BURIED RECOVERY LINE, TO BE INSTALLED 

^PROPOSED JACKED PIPE UNDERCROSSING, 
1 J J ^ I O ' SCH.40 C.S. CARRIER PIPE, TO 8E INSTAUED 

APPROXIMATE LOCATION OF MIDAMERICAN 
ENERGY COMPANY EASEMENT. 

0.6JP -I 

PROPOSED BOLLARD TO BE 
T T 7 INSTALLED AS REQUIRED 
' ^ (TYP) 

GENERAL CONSTRUCTION NOTES. 

1. CONTRACTOR TO STAKE LOCATIONS PRIOR TO THE START OF 
CONSTRUCTION FOR ENGINEER'S APPROVAL. 

2. FINAL ROUTING OF PROPOSED RECOVERY LINES, PROPOSED AIR SUPPLY 
LINES, AND PROPOSED ELECTHICAL CONDUIT TO BE FIELD 
DETERMINED AND IS SUBJECT TO ENGINEER'S APPROVAL. 
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BY CONSTPLCTION 
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SURVET D A ' i ON ALL PROPOSED MONlTORING/RECOvEF f W L L 
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^ — 2 ' THICK MINERAL FIBER 

6 " PVC CAP, 0 0 NOT 
SOLVENT WELD (T>P) 

r _ S C H . 40 _ ^ 
C A K B O N S T E C L H iPt 

1 " PLUG 

r SCH.40 CARBON 
STEEL PIPE (TTP.) 

3 / 8 " NOMINAL 
TYPE K COPPER 
TUBING (TYP) 

r LOCKING BALL VALVE 

6 ' SCH 40 
PVC TEE 

AIR SUPPLY UNE 
FROM COMPRESSOR 

PRODUCT RECOVERY 
LINE TO PRODUCT 
STORAGE TANK 

1 " BALL VALVE. BRONZE BODY. 
WITH 2 1 / 4 ' STEM EXTENSION. 

1 " LOCKING BALL VALVE 

TYPICAL PPBJhE - PLAN 
NOT TO SCALE 

(NOTE: PIPEUNE SUP°ORTS NOT SHOWN FOR CLARITY. REFER TO 
DRAWING 1 FOR PROPOSED PIPEUNE ROUTING AND DIRECTION.) 

3 / 8 " NOMINAL TYPE K 
COPPER TUBING TEE 

3 / 8 ' NOMINAL-v 
TYPE K COPPER 
TUBING 

r SCH. 40 
CARBON STEEL PIPE 
(PRODUCT RECOVERY 
HEADER) 

PROVIDE r TAP 
ON HEADER OR 
PRODUCT RECOVERY 
LINE FOR EACH 
WELL 

STEEL PIPE COVERING PROTECTION 
SADDLE AT EACH CONCRETE 
PIPE SUPPORT (TYP). 

3 / 8 " NOMINAL 
TYPE K COPPER 
TUBING 

OUICK DISCONNECT 
HTTING (SEE NOTE : ) 

1/4" CARBON 
STEEL NIPPLE 

1/2" « 12" LONG GALV 
HEX BOLT W/NUT AND FENDER 
WASHERS. LOCATION TO BE RELD DETERMINED. 

GRIPPER PLUG 

SCH. 4 0 
CARBON STEEL PIPE 

-HEATING GAaL£ 
SELF RECUUkTING 
CONSTAWT WAHACE 

NOT TO SCALE 
THERWAL INSULATION 

GLASS TAPE BANOING 
0 2 4 ' ON CENTERS OR 
CLOSER AS PER MECR'i 
RECOUMENQATTON (TYP.) 

5 " PVC CAP 
(DO NOT SOLVENT WELD) 

WEAT>̂ ERPBOOF JACKET 

3 / 4 " X 3 / 8 " X 1 / 8 " THICK 
STEEL CHANNEL. 6 " LONG. 
WELDED TO 1 " CARBON 
STEEL PIPE & a ' - O " ON 
CENTERS (TACK WELD x 1 " 
LONG TO CARBON STEEL PIPE 
EACH SIDE OF CHANNEL AT 
MIDPOINT), 

STEEL PIPE COVERING PROTECTION 
SADDLE (ELECTROPLATED RNISH) 
1 2 " LONG a EACH CONCRETE 
PIPE SUPPORT (TYP,) , 

2 " THICK MINERAL FIBER 
PIPE INSULATION WITH 0 ,016" 
THICK "STUCCO" RNISH ALUMINUM 
METAL JACKET 

1 / 2 " WIDE X 18 GAUGE THICK 

ALUMINUM BANDS cSc SEALS STRAP 

» 6 ' - 0 " (APPROX,) ON CENTERS (TYP,) 

HEATING CABLE. LOCATE O 5 O'CLOCK POSITION/ 
PER MFGR's RECOMMENDATION (TYP,) 

NOTE; FOaOW STANOAFO HEATING CABLE INSTALLATION 
AS PER MFGR'i RECOUMENDATION AT THE LOCATIONS 
OF TME HEAT SINKS (PIPE SUPPORTS, VALVES. GAUGES. ETC.) 

TYPICAL HEATING CABLE •'iSTALLATTON DETAIL 
NOT TO SCALE 

r 125 PSI MALLEABLE 
IRON, 90 OEG. ELBOW 
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CARBON STEEL 

6" SCH.40 PVC X 
RELD DETERMINED LENGTH 

QUICK DISCONNECT RTTING 
(SEE NOTE 1) 

6" SCH.40 PVC SOCKET 
TYPE TEE. SOLVENT WELDED 
CONNECTION. 

TYPICAL PIPE SUPPORT. 
2 ' x r - 2 " x 1 2 " HIGH 

WIDE X 16 GAUGE ALUMINUM BANDS & 
& SEALS STRAP TIED DOWN TO THE 
CONCRETE PIPE SUPPORT REBARS (TYP). 

SUPPUED ffr CONSULTANT ANO 
INSTALLED BY CONTRACTOR 

ALL PIPELINE VALVES THAT ARE 
LOCATED UNDER INSUI^TION, TO 
couE wrm VALVE HANDLE EXTENSIONS. 

• 3" TYPICAL 

'-•I—PRECAST CONCRETE PIPE SUPPORT 
& 8 ' - 0 " ON CENTERS. 

r x r x 1 / 4 " THICK X 9 ' LONG-
STEEL ANGLE WELDED TO 
PRODUCT RECOVERY UNE 
AND ANCHOR BOLTED TO 
PIPE SUPPORT IN (2) 
LOCATIONS. 

1 1 / 2 ' » 1 1/2" X t / 4 " THICK 
STEEL ANGLE ANCHOR BOLTED TO 
PIPE SUPPORT IN (2) LOCATIONS. 
TYPICAL AT (4) CORNERS OF PIPE 
SUPPORT. (5) ANCHOR POINT 
LOCATIONS SHOWN ON DRAWING 1. 

V SCH. 40 
CARBON STEEL 
PIPE ' v , 

•3 /8 " NOMINAL 
TVPE K COPPER 

TUBING 
I " B A U 
VALVE 

NOMINAL FEMALE PIPE THREAD ADAPTOR 

2" THICK MINERAL FIBER 
PIPE INSULATION WITH 0,016" 
THICK "STUCCO" FINISH ALUMINUM 
METAL JACKET. 

;p^^--x« 

EXISTING 6 " SCH.40 PVC 
SECONDARY WELL CASING 

EXISTING GRAPE 

EXISTING WELL CASING 
2 " SCH.40 PVC 

2 A TYPICAL RECOVByr WELL MODFICATION DETAIL - ELEVATION 
NOT TO SCALE 

A 'N TYPICAL PIPE SUPPORT DETAIL 
1,2 1 2 / NOT TO SCAU 

ELEVATION 
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6" SCH.40 C.S. PIPE FILLED 
WITH CONCRETE/GROUT M I X 
TURE AFTER IN PLACE. E X 
POSED PIPE TO BE FIELD 
FINISHED PAINTED SAFETY 
YELLOW. BOLLARD TO BE 
PLUMB WITHIN 1 / 2 " VERTICAL. 

EXISTING SURFACE 

CONCRETE. SLOPED AWAY FROM 
BOLLARD ABOVE EXISTING S U R 
FACE TO ENSURE POSITIVE DRAINAGE. 

CONTRACTOR TO SUBMIT METHOD OF 
SPUCING JACKED PIPE CASING TO 
BURIED RECOVERY UNE CARRIER 
PIPE. METHOD SHOWN AS FIELD 
FLANGED WITH GASKETING. METHOD \ 
SUBJECT TO ENGINEER'S APPROVAL 

EXISTING CONCRETE DRIVE 

BURIED RECOVERY LINE 
TRENCH 

BURIED RECOVERY 
UNE CONTINUATION 

m^§:^^^>^-MM 
- 6 " MIN. 

CONTRACTOR TO SUBMIT METHOD OF SEALING ANNULUS 
BETWEEN JACKED PIPE UNDERCROSSING AND C D . OF 
ABOVE GROUND RECOVERY LINE/INSULATION. METHOD 
OF SEAUNG SUBJECT TO ENGINEER'S APPROVAL. 
ANNULAR SEAL MUST EXTEND A MINIMUM OF 12" INTO 
OPEN END OF JACKED PIPE UNDERCROSSING. 

RECOVERY UNE TO R E C O ^ R Y WELL 

LENGTH TO BE RELD DETERMINED 

BOLLARD DETAL - B.EVATTON 
. 1 3 / NOT TO SCALE 

NOTE: PLACEMENT OF BOLLARDS TO BE AS SHOWN 
ON DRAWING 1 AND AT THE DIRECTION OF ENGINEER. 

JACKED PPE UNDacnOSaNQ - ELEVATION 
NOT TO SCAL£ 

STAIR RUNGS, 12 " ON CENTER VERTICALLY, 12" WIDE, 
#6 BAR OR EQUAL, 9 " PROJECTION FROM VAULT INSIDE 
WALL, POSITIONING TO BE FIELD DETERMINED. 

CONTKACTOR TO MATCH EXISTING CONCRETE 
THICKNESS, REINFORCING, AND SLOPE, NEW 
REINFORCING (IF REOUIRED) TO BE DOWELED 
INTO EXISTING CONCRETE, FINAL SAW CUT 
CONCRETE EDGES TO BE ROUGHED AND 
PREPARED WITH BONDING AGENT TO E N 
SURE ADHESION TO NEW CONCRETE. 

FINAL SAW CUT IN EXISTING CONCRETE TO 
BE COMPLETED PRIOR TO REPLACING CONCRETE 
AND SUBSEQUENT TO THE COMPLETION OF TRENCH 
BACKFILUNG. 

FIRST SAW CUT IN EXISTING CONCRETE! 

EXISTING CONCRETE DRIVE 

EXISTING SURFACE 

7 7 V 

rM^diM()M 
UNDISTURBED-
SOIL 

L 

- 4 " MIN. LAYER OF COMPACTED 
STRUCTURAL BACKFILL 

3 ' - Q " 

TRENCH WIDTH 

• BACKFILL WITH COMPACTED SUITABLE 
EXCAVATED MATERIAL 

PIPE BEDDING MATERIAL 

10" SCH.40 C.S. CARRIER 
PIPE WITH RECOVERY UNE, 
HEAT TRACING, AND I N 
SULATION WITHIN. 

CAULK SEAL VOID 

O.D. OF INSULATION 

FIELD DETERMINE 

CONTRACTOR TO REPLACE 
AREA AFFECTED BY VAULT 
INSTALLATION IN KIND WITH 
PRE-EXISTING CONDITIONS 
AND MATERIAL. 

REINFORCED CONCRETE VAULT 
COMPLETE WITH WATER TIGHT 
LOCKING ACCESS HATCH 

CONTFiACTOR TO LEAVE END OF 
10" CARRIER PIPE OPEN TO 
FACIUTATE CONDENSATION 
DRAINAGE. 

COMPACTED STRUCTURAL 
BACKFILL FOR VAULT 
SUPPORT AND DRAIANGE 

V-2 V-4 

BURED RECOVe^ LINE TFENCH - ELEVATION 
J I 3 y NOT TO SCALE 

NOTE: PVC CONDUIT AND ASSOCIATED ELECTRICAL TRENCH BENCH 
ONLY REQUIRED IN TRENCH RUN BETV€EN G M - 0 1 AND V - 4 . CARRIER 
PIPE TO SLOPE BACK TO TRANSITION VAULT FOR POSITIVE DRAINAGE. 

, TRANSmON VAULT PffTNG 3CHe4ATIC 
NOT TO SCALE 

NOTE: REFER TO DRAWING 1 FOR PROPOSED LOCATIONS 
OF EXPANSION LOOPS, 

TYPICAL TRANSmON VAULT DETAIL - ELEVATION 
NOT TO SCALE 

NOTE: REFER TO DRAWING 1 FOR SPECIFIC ORIENTATION OF 
TRANSITION VAULTS TO THE APPROPRIATE ABOVE GROUND 
AND BURIED RECOVERY LINES, AND FOR THE LOCATION 
OF VALVES. 
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CEIUNG MOUNTED VENT FAN TO 
REPLACE EXISTING WIND TURBINE. 
CONTRACTOR TO MODIFY EXISTING 
ROOF/OPENING TO ACCOMODATE 
VENT FAN. VENT FAN TO BE I N 
STALLED PER MANUFACTURER'S 
REQUIREMENTS, INSTAUATION 
SUBJECT TO ENGINEER'S APPROVAL 

AIR ' IPPLY LINE 
T.j RECOVEA'' ' - IYSTEM P1JMP3 

- PRESSURE iWiTC:-

" =.:OLENOID VALv't 

- .rCMPRESSOR, 'RECL; VER./ 
- 'ER ASSEMBLY fAC-1) 

. / ,— NT rHt-"" 
/ r - H I CONTACTOR (12 - POLE TO REPLACE EXISTING 2 - POLE) 

• ' 24-.. . =CWER SL'PPLY/-- SURGE .ARREf'TK 

/ X-MAST/WEATht»HEAO WTH 480V, 3 =HASE, 
. y ' ICOA 'SER-.iCE =ROM EXiiTiNG UTILl'Y "OLE. 

••- WALL MOUNTEC DISCONNECT 
PANELS 

- :VR'' TROUGH 

WALL MOUNTED DISCONNECT PANEL 

-WALL M O U M L S VENT FAN 

-- THERMOSTAT . 2 VENT FANS) 

~ 3 KW J.PACE -HEATER 

AIR SUPPLY TO RECOVERY PUMPS 

WALL MOUNTED AIR REGULATOR 
PRESSURE SWITCH (PS-4) 

SOLENOID VALVE (SV-2) 

EQUPMen" BUB-DING LAYOUT - PLAN 
NOT TO SCALE 

-ROM EXISTING . 
RECOVERY 

WELLS 

TRANSDUCER • 

tf~~—;-.-B''l-L VALVE 

PARTIAL PLAN 

PROPOSED ABOVE GROUND 
RECOVERY UNE TO STORAGE 
TANK 

•PROPOSED CHECK VALVE 

ALL VALVE 

{RECOVERY UNE INSULATION NOT SHOWN. FOR CLARITY) 
O 

2" THICK MINERAL FiBER INSULATION . 
WITH ALUMINUM .lACKET. \ 

r "CH.40 C.S. PRODUCT 
RECOVERY UNE. 

-BAL. V'-LVE 

/ ^ 'JNiCN 

/ / .—4",- PORT .VITH PLUG 

/ ./ / 
TRANSDUCERS -

B -O" CHAIN LINK , 
FENCE WITH 3 STRAND " X 

3ARBED WIRE. 

VENT. 2" DIA. lO'-O" LONG 

SEE PARTIAL PLAN 

FROM °ftODUCT 
RECOVERY WELLS 

PRE-CAST CONCRETE 
PIPE :UPPORT AND 
HOLD DOWN. 

DRAIN VALVE 

. . -—2" DIA. TANK FL!^L LEVEL SENSOR 

^ ABOVEGROUfJD PRODUCT 
/ STORAGE TANK 

.ABOVEGROUND PRODUCT 
STORAGE TANK SECONDARY 
CONTAINMENT PAN 

: = ^^ -^ )L i -_^FROM PRODUCT 
f ^ ^ RECOVERY 'WELLS 

-_ 4" THICK COMPACTED GRAVEL LA-rER ON TOP OF 
GRUBBED, CLEARED, AND RE-GRADED LEVEL EXISTING 
GRADE. 

ELEVATION 

3-TAB ASPHALT — 
SHINGLES 

EQUIPMENT BUILDING 

MAST/W£AT:iERHEAO WITH 2^7.--^'.JV 4-.V 
3 PHASE. 200A SERVICE FROw'i •'STING 
uTiuTY POL;. 

WIND URBINE 
VENi:, ATOR 

'̂̂ ^^^^^^^^^^^^^s.fikcmm^^^ m^^m^^mm^c^ 
4" THICK COMPACTED GRAVEL LAYER 
•.IN TOP OF CRL'BBED. CLEARED, AND 
RE-GRADED LEVEL EXISTING GRADE. 

^ -1 . / 
c" THICK REINFORCEL CONCRETE SLAB '.V." • 
*4 BARS ON 12' CENTERS EACH WAY |A 
MINIMUM 2 1/2- C0VT;R FOR REINFORCEV'E' ' 
CARS) PLACED ON 4" TH,CK LA'rER OF .- .• ' • 
f'ACTED GRAVEL PLA'IEL! ON UNDirTURBr.-.' lOli. 

EOmPMENT BUILDING - ELEVATION 
NOT TO SCALE 

'— 3" P*;.ECT1CN 

2 A PRODUCT STORAGE TANK DETAI-
S.1 |4y / NOT TO SCALE 

NOTE: 
A. UGHTER SHADED LINEWORK REPRESENTS EXISTING TO 

REMAIN OR TO BE MODIRED UNDER THIS PHASE OF 
WORK AS DIRECTED IN DARK SHADED TEXT, 

B. DARKER SHADED UNE WORK REPRESENTS NEW TO BE 
ADDED UNDER THIS PHASE OF WORK. 

C. HATCHED AREAS REPRESENT ITEMS BEING RELOCATED 
OR DELETED. NOTES TO INDICATE DISPOSITION. 
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I 
• ^ ' " ^ '< t '^HuJ ; ~ ~ / < a o v , 4w. i PHASE. ; M * ELECTRICAL SEPVH = 

r kZj '̂-'̂  — " "" — 
i'JPPUEO BY MIO-AMERICAN ENEROY 00 . 

UTiLITY DiSCCNNECT 'NEUA jR) 
(MOUNTED INSIM EQUIPMENT BUILOING) 

LIGHTING XFWR 
njSEO DISCONNECT : 
(NEMA 1 E N C L ) 
SEE NOTES 4.5 

VJ- , 

MCCHANICM. FUSED 
mSCONNCCT OSC-3 
(NEMA 1 ENCU) 
SEE NOTES * ^ 

(3 ) | « AWG, (1) #B AtVC CND 
IN 1 ' RIGIO CONOUtr 

H«ot trac« circuit shod not avccvd M O ' in length, anC sholl ba inatflltad p«r v«odor 
spacrftcotlenB. 

AH cwiA«it shall b« i j a h t m u M ngid. unlasa othvntta* sp«c)fi*(l. 

All a i m •hall b« THNN/THWN coppw. UL l«tad. strand«<l «lr«. (Minimum 
insulation rating: 600 volts.) 

All <l«Conn«cU ihol l t>« l<»ckabt« In th« *op«n' position, in compliancs with OSHA 29Cn).120 
gu)d«lrn«fl on lockout / togout dir«cto<-i«s. All motor disconnscts aholl b« hoTMpowwr rat«4. 

DJsconn^ets sholl b« mount»a "nt'de sqoipmom sh«a ( d s c — I / d » c - 2 / d s c - J ) . 

Compr«»Bor controls ore swpptiod as intagrol sy*t«m with c o m p m a o r . Syttsm will ineluda: 
operator intsr locs, motor controUvr. ond dsmand-typ« prsssurs controls. 

Rsfsr to DRAWNG 6 for «i«ctr>cal tsqsnd/symbols. 

1 M I P circuit braoksr for 24VDC power supply «ill b« aliminotod ond existing 24V0C 
power supply shall be odded to existing remote monitoring system circuit. 

\ZA IP circuit breaker for 4~gong duplex receptacle #1 will be eliminated and Mist ing *—^ong 
duplea receptocle f^ shatl be added to exieting 4 -qanq duptex receptacle §2 circui t Btonk 
knockout cover shall reploco oM break«rs elimirtoted/relocated from PNL—1. 

1 M 1P and 20A ZP circuit breokers for existing heat troce control aystem wril be 
relocated from PNL—1- The existing thermostat and heot troce circuit | 1 witl be 
incorporoted Into new 12-poie neol troce controHer os shown. Use 12—pole Model L R - 3 4 S U . 
Controctor to utiUze existing temperature switch. 

Junction box locations to be odded ore shown on Site/System Layout (Ortiwing 1). Conduit 
to jurtction box locotions shod be ntounted to pipe supports and shall be goMmized rigid type. 

Equipment building vent fan #2 to be added to vent fan | 1 . Circuit to be controlled by existing thermostot. 

PNL-2 shall distribute 20ev. I * power to oH heat troce circuits. 

Sea Drawing 2 for heat trace attachment detoO. 

Ext«>d power leads f rom PNL-2 breakers to Line aide of heot trtice contactor for future 

PNL~: 120/2C3--' j? 4W PANEL BOARH 

.:CA jt> loA • ! U ' P [ ZOf- " 20A IF 

CQNVECTIVE HEATER 
MAKE: CHROUALOX 
MODEL HCH-301. PCM <330940 
SPEC. 208 VAC. 5#. Z.O fcW 
E&UIPFED WITH INTERNAL rHERMOSTAT 

.-177-

A 
4-CANG 
DUPLEX 

SECEPT 12 
(GFCi-EQUIPPED) 

DUPLEX 
=£CEPT 13 

:L.«-:i-£ot;ippEO) 

P N L - 2 (SUB-PANEL TO PNL-1 ) 1 2 0 / 2 0 8 Y 30 4W PANEL BOARD (SEE NOTE 13) 

—r~r~m~i 
I 15A I P l 2 M 2P l 2 0 A 2P I 20A 2P t 20A 2P ( 2 a A 2P 1 2 

DUPLEX 
RECEPT #1 

(GFa-EOUtf>PED) 

7:J- . 
I 24VDC 1 
1 POWER 1 
I SUPPLY 1 

1 1 

{SEE NOTE a) 

i REMOTE '•' 
1 MONITORING i 1 
1 S-:-STEy ! | 

1 l U 

JfiHl 1 
FAN IT ' 

1 

1 VENT t 
1 FAN 12 1 
1 1 
L . . . _ J 
(SEE MOTE 12) 

A 

JUNCTION BOX C W C M - »T 
HEAT TRACE 0R1GM LOCATION) 

(SEE NOTES 1. 2, 3. ANO 11) 

i TS-1 i TS-2 T TS-3 X TS-« 

(2) 2-POLE SPARE POSITIONS MMIIAAI 

-SEE NOTE 15 

O E UNE SCHBilAIIC 

NOTE: 
A, UGHTtR SHADED UNE WORK REPRESENTS EXISTING 

EQUIPMENT/EL£CTT?ICAL TO REMAIN OR TO BE 
MODIRED UNDER THIS PHASE OF WORK AS DIRECTED 
IN DARK SHADED TEXT, 

B, DARKER SHADED UNE WORK REPRESENTS NEW 
EQUIPMENT/ELECTRICAL TO BE ADDED UNDER THIS 
PHASE OF WORK, 

C, HATCHED AREAS REPRESENT ITEMS BEING RELOCATED 
OR DELETED. NOTES TO INDICATE DISPOaTlON. 

-HEAT TRACE CONTKOLLER, 12-Pole 
UANUrACnjRER; RAYCHEM/CHEMELEX, 208 VAC. 120V COC 
NEUA 4, AOJUSTABLE TEMP. RANCEi 25- -325" 
UL USTED, BULLETIN A - 5 1 , MODEL LR-3455S 
(SEE NOTE 10) 

(2) 2-POLE SPARE POSITIONS 

HEAT TTIACE HEAT TRACE HEAT TRACE HEAT TRACE 

CIRCUIT | 1 CIRCUIT | 2 ORCUIT | 3 CIRCUIT #4 

(EXSTINC) (SEE NOTES 1, 10, ANO 14) 

4•^^••—v-i;---
f ^ . - - 32805 ••,<?• 1 

I f i i o n i i 
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; 77 /4B0v . 4ft ? fi-ASE. 20a*HP EUCTr f : * ^ -:E'*Vn;E. OVERHEAD EEEU 
SUPPLIED BY 'iiO-AMfRICAN ENERGY CO 

CNO _. L, L, 

^ — cTiLin DISCONNECT .'NEMA 3R1 
1 T ^ ' ' ' .MOUNTED INSIPE EOUIPMENT auiLOING) 

SEE NOTE * ) 

i i 

COMPRESSOR 
((OTAKY E C R C * TYPE 
MFC KAESER 
MODEL SX3 SIMPLEX 
CAPACITY. 13 CFM a • 
3.F.. ' IS 
FUA: * .9 A 

\ MECHANICAL (JSCCNNEC: 
— NEMA ' 3P fUOUNTECi INSIDE 

EQUIPMENT GUILCHNGI 
(SEE NOTE 4) 

OSC- i y ~ f^'SE (3) DUAL ELEMENT 
. i S ^ d y / ^ r rPE: CEFCO CRS-R60. CUSS R K - 5 

tzir—r-
^ \ UECHAN 

)—NEUA 1 

KAESER 
COUP. 

COHTROL 
(NOr^ 8) 

UECHAMCAL DtSCONNECT. 
3P (UOUKTED INSlOe 

/ EOUlPUOfr BUlDtNG) 
' (SEE NOTE 

/ 

COMPRESSOR ( A C - 2 ^ 
ROTAm- SCREW TYPE 
MFC: KAESER 
MODEL: AS 31 
CAPACnY: 120 CFW • 100 PS« 
S.F.: 1.15 
FIA: 34.0 A 

(SUPPUEO BY OTHEFS) 

TRANSFORMER. "'OWER 

- FUSE ',?) DUAL ELEMENT 50A 

* « 0 - ' 2 0 / 2 0 f l , 4W t f -
30 KVA. 3 ». FLOOR M^ .-
EXPOSURE RAWiG. NEWA 
ACME MODEL T - i A - 5 3 . " ' ' 

-rp: 
J ^ 
-. f _bj 

I 24VDC L 
(SEE NOTt T) I POJJR I 

L I 

I FAN *• 
(S££ NOI t 10) I VENT »2 I 

I-

EQUIPMENT ENCLOSURE 

CONNECTION 

MOLDED CASE (SIZE. |POLES) 

CIRCUIT BREAKER 

FUSED DISCONNECT 

(# INDICATES AMPACITY) 

[XP] 

—II-JO-

POWER TRANSFORMER 

EARTH GROUND 

CHASSIS GROUND 

DENOTES TRANSITION TO E L E C T R I C A U Y 

C L A S S i n E D AREA 

F U a VOLTAGE. N O N - R E V E R S I N G 
( F V N R ) MOTOR STARTER 

THERMOSTAT CONTROL. AOJUSTABLE 

3,0 

DISCONNECT 

(MECHANICAL/MANUAL) 

WATT-HOUR METER SOCKET 

(FURNISHED BY UTIUTY) 

MOTOR 1 DENOTES HP 

PNL 

T 

TM 

D 

A 

Fl> 

TS H I -

@ 

PANELBOARO 

THERMAL 

THERMAL MAGNETIC 

DISCONNECT 

AMP 

F U a LOAD AMP 

THERMOSTAT CONTACT 

THERMOSTAT COIL/MULTIPOLE CONTROLLER 

N.T.S. 

NOTE 
A. UGHTER SHAE>ED UNE WORK REPRESENTS EXISTING 

EQUIPMENT/WRING TO REMAIN OR TO BE MOOIRED 

UNDER THIS PHASE OF WORK AS DIRECTED IN 

DARK SHADED TEXT. 

e . DARKER SHADED UNE WORK REPRESENTS NEW 

EQUIPMENT/ELECTRICAL TO BE ADDED UNDER THIS 

PHASE OF WORK. 

C. HATCHED AREAS REPRESENT ITEMS BEING RELOCATED 

OR DELETED. NOTES TO INDICATE DISPOSITION. 

2. AH conduit thalt tM qaMnlz«4 rtgM, vtimm otharwlM apac i fM . 

Z. AH wiTM shaU t x THNNA>WN COOpv. UL fistad. atrandvd wJra. (I 
insulation rating: 600 votts.) 

4 AH d<»conn«cta ihal l tM tockobl* in Uw ' o p w i ' po r t i on , in compiionc* • » « OSHA 29CFR.120 
guid«linM on locMout/logout dirvctoriM. AH motor disconnocta i h a i ba hor««pow»r nitad. 

S. Oiaconnocta ihai l bo mountod inaida a«iipm«nt ahad ( d * c - 1 / d a c - 2 / d a c - 3 ) . 

fl. Cofnpraaaor conlrola ora auppUod oa inlagral syotam <rith compr«Mor. Syatom «iH induda: 
oporotor intartoce. motor controllor. ond damond- typa praaaura contrats-

7. ISA I P circuit braokar for 24VDC po««r awppfy wiH ba alfminotad ond aaiatin^ 24VDC 
pooar supply ahoil Da oddad to anatinq ramota monitortng ayatam drcUL 

8. ISA IP circuit braohar for 4 - 9 o n q d u p m rvcaptocia | t wHI ba auminotad and aiiattng 4 -gon9 
Duplax racoptod* | l *nal< ba oddad to aBistinq 4—qong duptex racaptoclo | 2 circuit 

9. 15A IP and 20A 2P Circuit brwohora for aaialinq naot Iroca control >)«lam nitl ba 
ralocotad f rom P N L - 1 to PNL~2 Ttia aaatinq thormoatot and naot (roc* circuit #1 «<K >>« 
incorporolad into nmm i 2 - p o t « haot troco controttar aa aftown. Uaa t2 -po ia Modal LR-34S55. 

10. Equipmant building vam ran | 2 to ba oddod to vant fon | 1 . Circwt to ba controllad by axiatlng tharmoatot 

11. PNL-2 ihcH distnbuta 20ev. 1« poMr to all ha<it troca c i r cuU . 

12. CIrcuil brvokar knockout covara t h a i b* uaad to covar any uouaad braokar 
poartiona in PNL-1 

NOTE: AT l£AST (2) 2 -POtE SPARE 
POSmONS SHALL BE LEFT AVAH.AeLE 
IN P N L - 2 . 

HEAT TKACE CONTROLLER. 12-Pole 
MANUFACTURER; RAYCMEM/CHEMELEX 
NEMA 4 . ADJUSTABLE TEMP. RANGE: 25- -325 ' 
UL USTED, BULLETIN A - 5 1 
(SEE NOTE 9) 

HEAT TRACE r 
CHEMELEX CA8l£. MODEL |5BTV2-CT. 206 VAC ~ T 
5 WATTS/FOOT. SELE REGULATING. RATED 
rOR CLASS 1. ON. 2 CROUP C / 0 LOCATIONS 
(SEE MOTE I ) HEAT TBACE 

CIRCUIT #1 
(EXfSTtNC) 

(SEE NOTES ' *N0 9) 

... yimi,/ 

Q^ 
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APPENDIX A 

MISSISSIPPI RIVER STAGE RECORDS 
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1994-1996 Daily Precipitation and Daily Average River Stage Plots 

Rock Island, Illinois, Lock and Dam No. 15 
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PLOT OF DAILY PRECIPITATION AND DAILY AVERAGE RIVER STAGE-1994 

ROCK ISLAND, ILLINOIS, LOCK AND DAM NO. 15 
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Kivor fatayo *iiO Oil Sheen Observations Summary 
ConcepKusi Oetign 
Sylvan Slougn Removal Action Site 

Coast Gjard Observation 
Observation Date Result 

2-May-94 No Sheen 
1l-May-94 No Sheen 
24-May-94 No Sheen 

3-Jun-94 No Sheen 
7-Jun-94 No Sheen 
B-Jun-»4 Sheen 

13-Jut»-94 ShMn 
22-Jun-94 Sham 
2»-Jufv94 Shew 

7-Ju(-84 Sh*«i 
2-Aug-94 No Sheen 

23-AU9-94 No Sheen 
13-Sep-94 No Sheen 
22-Sep-94 No Sheen 

3-Oct-84 No sheen 
7-Oct-94 Shew 

ia-Oct-94 No Sheen 
7-N0V-94 No Sheen 
5-Dec-94 No Sheen 

14-Dec-94 No Sheen 
16-Feb-95 No Sheen 
21-Feb-B5 Sheen 
21-Mar-95 No Sheen 
11-Apr-fl5 No Sheen 

1S-May-9S No Sheen 
23-MarSS Sheen 

7-Jun-95 No Sheen 
14-Jun-95 No Sheen 
2S-Jun-95 No Sheen 
7-AU0-95 No Sheen 
8-AUQ-65 She«i 

15-AU9-S5 Sheen 
5-Sep-95 No Sheen 
l-Nov-SS No Sheer 
6-Jan-86 No Sheen 

29-Feb-98 No Sheen 
13-Mar-86 Sheen 
27-Mar-96 No Sheen 
17-Jun-S6 No Sheen 
25-JUI-96 No Sheen 

13-AU9-96 No Sheen 
22-AUB-96 Sheen 
22-C5ct-96 Sheen 
10-Dec-96 Sheen 

River Stage 
Elev MSL 

553.52 
556 

551,58 
549.56 
54917 
549.4 

S4B.S9 
549,29 
550,37 
£50,8 

549,79 
549,3 

547 19 
551.1 

551,14 
549,9 

549,13 
550 44 
549.26 
547,39 
S47,S7 
547.44 
55192 
553.31 
55394 
553,6 

553.09 
551.41 
549.59 

548.9 
549.11 
549,12 
551 43 
551.52 
549,3 
550.4 

54959 
551.64 

552.4 
550.9 

548 43 
547.64 
548.75 
549 49 

LN River Powlion on Stage 
Stage (ft MSLi hva-oiyaDh 

6 316 Rising 
6.321 Failing 
6.313 Falling 
6.309 Fakng 
6.308 Rising 
6.309 Mnor Peak 
6.307 Low 
6.309 Rtting . 
6.311 Faing 
e.311 Mnor Peak 

6,31 Fakng 
6,309 Falling 
6.305 Low 
6.312 Rising 
6.312 Fakng 

6,31 FUng 
6.306 Low 
6.311 Mnor Peak 
6 309 Fakng 
6.305 Low 
6.306 Sleacty 
6.305 Rismg 
6.313 Rising 
6.316 Low 
6317 Fakng 
6.317 Low 
6,316 Faing 
6.312 Fakng 
6.309 Falling 
6.308 Falling 
6,308 Low 
6.308 Low 
6.313 Rising 
6.313 Rising 
6.309 Low 
6.311 Mnor Peak 
6.309 Fakng 
6.313 Rising 
8.314 Low 
8.312 Mnor Peak 
8.307 Fakng 
6.306 Rising 
6,304 Low 
6.309 Steady 

Pornt 
2 

25 
26 

1 
24 
27 
39 

3 
23 
33 
34 
38 
14 
15 
28 
40 

9 
10 
18 
36 
11 
16 

4 
6 
8 

12 
19 
29 
35 
37 
44 

5 
17 
30 
31 
32 

7 
41 
21 
42 
13 
20 
22 
43 

LWSiaoe 
6 321 
6 317 
6.317 
6316 
6 316 
6.316 
6 314 
6313 
6.313 
6.313 
6.313 
6313 
6.312 
6.312 
6312 
6 312 
6.311 
6,311 
6.311 
6311 

631 
6.31 

6 309 
8J09 
6.309 
8 309 
6 309 
6 309 
6.309 
6,309 
6.309 
6.308 
6308 
6.308 
6308 
6.308 
6.307 
6 307 
6.306 
6306 
6 305 
6 305 
8.305 
8.304 

Rank 
1 
2 
2 
4 
4 
4 
7 
8 
8 
8 
8 
8 

13 
13 
13 
13 
17 
17 
17 
17 
21 
21 
23 
23 
23 
23 
23 
23 
23 
23 
23 
32 
32 
32 
32 
32 
37 
37 
39 
3B 
41 
41 
41 
44 

f'ercent 
100 00% 
95 30% 
95J0% 
88.30% 
88 30% 
88.30% 
86.00% 
74.40% 
74 40% 
74 40% 
7440% 
74 40% 
65.10% 
85.10% 
6510% 
65 10% 
55 JOS 
55.80% 
55.80% 
55 80% 
51 10% 
51.10% 
30.20% 
30,20% 
30,20% 
30.20% 
30 20% 
30.20% 
30.20% 
30,20% 
30.20% 
18.80% 
18.60% 
18.60% 
18,60% 
18,80% 
13,90% 
13 90% 
9,30% 
9,30% 
2,30% 
2.30% 
2,30% 

,00% 

LN River Slape 

Mean 
Standard Error 
Medan 
Mode 
Standard Deviallc 
Sample Vanance 
Kurtosis 
SKawness 
Range 
Minimum 
Maximum 
Sum 
Count 
Confidence Level 

StatiOKs 

6.3104545 
00005579 

6.3095 
6.309 

00037008 
1.37E-05 

0.3358838 
0,8108858 

0.017 
8.304 
6.321 

277.66 
44 

0 0011251 

6.304 
6 306833333 
6 309666667 

8.3125 
6 315333333 
6 318166667 

More 

FrBauency 
Hlstofrflm of LN RJvrr Stasr on Com Guard 

ObirrviUon Ottet 
16 
10 

L,N Rivrr s u p ElrrAlon m MSL) 

Sheen 
553,8 
5508 

550,37 
5499 

549.59 
549.49 
5494 

549.29 
549.12 
549 11 
548.59 
547.64 
547 44 
546.75 

No Sheen 
556 

553 94 
553.52 
553.31 
553 09 
552 4 
551.92 
551.84 
551.58 
551.52 
551 43 
551.41 
551.14 
551 1 
550 9 
550 44 
550 4 
549 79 
549.59 
549 56 
549.3 
549.3 

549 28 
549 17 
549 13 
548.9 

548 43 
547.87 
547 39 
547.19 

LN Sheen 
6317 
6.311 
6.311 
6.31 

6.309 
6.309 
6.309 
6.309 
6.306 
8 308 
8.307 
6.306 
6.305 
6.304 

HYPOTHESIS TESTING RELATIVE TO RIVER STAGE ON DAYS WITH AND WITHOUT AN OIL SHEEN 

LN No Sheen 
6.321 
6.317 
6316 
6.318 
6.318 
6.314 
6.313 
6.313 
6.313 
6.313 
6.313 
6.312 
6.312 
6.312 
6 312 
6311 
6.311 
6 31 
6.309 
6.309 
6.309 
6.309 
S.30B 
6.308 
6.308 
6308 
6.307 
6.306 
6.305 
S.305 

l-Test: Two-Sampie Assuming Eoual Vanances 

Mean 
Vanance 
Observations 
Pooled Vanance 
Hypothesized Mean 
df 
IStat 
P(T<=t) one-tail 
t Cntical one-tait 
P(T<=t) two-tail 
t Cntical two-tall 

LNShsen 
8 308785714 
9.87383E-08 

14 
1.26601E-05 

0 
42 

-2.12531703 
0 01974261 

1 681951289 
0039485221 
2018082341 

LN No Sheer 
8.311233333 
1.39092E-05 

30 

t-Test: Two-Sample Assuming Uneoual Vanances 

Mean 
Vanance 
Observations 
Hypothesized r^an 
df 
t Stat 
P(T<=t) one-tail 
t Critical one-tail 
P(T'==t) two-tail 
t Cntical two-tail 

LN Sheen 
6.308785714 
9.87363E-06 

14 
0 

30 
-2.26389017 
0 015488264 
1 697260359 
0 030972527 
2 042270353 

LN Wo Sheen 
6.31123333:-
1.39092E-05 

3C 

Anova; Sin^e Factor 

SUMMARY 
Groupj 

LN Sieen 
LN No Sheen 

ANOVA 
Sourre of Vanabon 
Between Groups 
Within Groups 

Total 

Count 
14 
30 

SS 
5.7E-05 
0.00053 

0.00059 

Sum 
88.323 

189.337 

Of 
1 

42 

43 

Averaae 
6.30879 
6.31123 

MS 
5.7E-05 
1.3E-05 

Vanance 
9.9E-06 
1 4E-05 

F P-value F cnt 
4.51697 0.03949 4.07288 
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During the four and a half day project G&M personnel identified 37 ROST/CPT tests 

at 29 grid locations. The 8 extra ROST/CPT test at the selected gnd locations were due to 

shallow CPT refusal. A total of approximately 882 linear feet of ROST/CPT testing was 

completed. The ROST/CPT data is summarized in Table 1. Additionally, 10 soil samples 

were collected, homogenized, split, and then analyzed ex-situ for fluorescence. Split samples 

were submitted by G&M personnel for laboratory analysis by EPA Method 418.1. Results of 

the ex-situ analyses are summarized in Table 2. 

2.0 DESCRIPTION OF TECHNOLOGY 

The cone penetrometer test is a proven method for rapidly evaluating the physical 

characteristics of unconsolidated subsurface materials. It is based on the resistance to 

penetration of an electronically-instrumented cone which is continuously advanced into the 

subsurface. In accordance with ASTM Standard D3441, the cone is typically advanced at a 

rate of two centimeters per second with the driving force provided by hydraulic rams that can 

usually generate twenty tons of force. For specialized applications, CPT delivery systems 

capable of producing more or less force are available. 

The CPT cone used at this site had an apex angle of 60 degrees with a base area of 15 

square centimeters (cm'), and friction sleeve with a surface area of 200 cm'. The standard 

geotechnical sensors within the cone measure tip resistance and sleeve friction in tons per 

square foot (TSF). The combined data from the tip resistance and sleeve friction form the 

basis of the soil classification (e.g., sand, silt, clay, etc.). 

ROST greatly expands the udlity of CPT by simultaneously providing information 

concerning the distribution of PHCs, specifically aromatic petroleum hydrocarbons, with the 

geotechnical characterization. The ROST employs laser-induced fluorescence spectroscopy 

for in-situ analysis of PHCs in saturated as well as unsaturated subsurface conditions. Pulsed 

laser light used for excitation travels via fiber optic cable to a specialized sub-unit attached to 

the standard CPT cone. The light is directed through a sapphire window in the side of the 
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R.\PID OPTICAL 

SCREENING TOOL 

AND 

CON'S PENETROMETER TEST 

SUMMARY REPORT 

1.0 INTRODUCTION 

On December 11 to 15, 1995, Loral provided Geraghty &. Miller, Inc. (G&M) of 

Chicago, nUnois with subsurface characterization services at the Sylvan Slough located in 

Rock Island, Illinois. The objecdve of this investigation was to characterize the soil 

stratigraphy, provide a rapid assessment of the PHC distribution within the subsurface, 

correlate Ae fluorescence data with laboratory analytical results, and determine probable 

location of free phase PHCs. Loral was contracted by G&M to use the Rapid Optical 

Screening Tool ( R O S T ) ' to evaluate subsurface areas located at the above referenced site for 

the presence of aromatic petroleum hydrocarbons (PHCs). 

The ROST unit (System No. 2), a laser-induced fluorescence (LIF) tool, was delivered 

through standard Cone Penetrometer Test (CPT) methods from a 20 ton truck-mounted CPT 

rig. CPT services for the project were provided by Stratigraphies of Glen Ellyn, IlHnois. All 

field work and project planning was supervised by personnel from G&M. 

' Rapid Optical Screening Tool is a registered Trademark of Loral Corporation 
and is hereafter referred to as ROST, 
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sub-unit and onto the surface of the soil. Aromatic petroleum hydrocarbons present within the 

soil absorb the excitadon light and emit the absorbed energy as fluorescence. A portion of 

this fluorescence is returned by a collecnon fiber to die surface and is analyzed by the ROST 

unit for both spectral (wavelength) and temporal (time-resolved) information. 

The ROST laser pulses excitadon light at 50 pulses per second, and then averages the 

information to a single data point with a digital oscilloscope. The wavelength of the pulsed 

excitation light is tunable and can be set to wavelengths of 266 nanometers (nm) or to 

wavelengths between 280 and 300 nm. The wavelength of the excitation light used for each 

test during this project is listed on the individual Integrated ROST/CPT Data Logs in 

Appendix A. 

The fluorescence intensity of a reference solution placed on the sapphire window is 

measured immediately prior to conducdng each test. This reference soludon measurement 

serves two main purposes. First, as a quality control check, the soludon is used to ensure that 

the performance of the system is within specificadons. Second, it allows for normalization of 

die data from different test locations for variadon in laser power, operating conditions, and 

monitored emission wavelength. The reference soludon used for this project was the standard 

Ml reference, which is a proprietary PHC containing solution, developed by Loral. Ml 

provides consistent fluorescence response across the portion of the spectrum analyzed by 

ROST and therefore, allows the fluorescence data collected to be consistendy normalized to 

intensities recorded as a percentage of Ml. 

During ROST testing, the fluorescence emission is monitored at an operator selected 

wavelength, which is recorded on die individual Integrated ROST/CPT Data Logs. The 

fluorescence versus depth (FVD) log, found on the left side of the integrated data logs, is 

developed from the gathered emission and provides the basis for determining the distribution 

of PHCs as a function of depth below ground surface. The intensity of the fluorescence (in 

percent) is displayed as a condnuous graph over the enure depth of the ROST/CPT hole. 



The fluorescence intensity value is a sum of two components, background signal and 

fluorescence response. The background signal is composed of several components including 

fluorescence from the sapphire window, laser scatter, and electrical noise. The background 

can be measured directly by the signal returned from uncontaminated soil, or in the case of an 

FVD, a histogram of the signal in die background region can be plotted. In the later case, the 

arithmetic mean of die noise in this region represents the background. Once the background 

has been established it is subtracted from the fluorescence signal. The standard deviafion of 

the noise in the background is used to establish a confldence interval, for this project a 

confidence interval of 99 % was used. Readings above the confidence interval are statistically 

significant. The readings above die confidence interval are referred to as being above the 

limit of detection (LOD). The noise is still in the measurements, and the LOD is used to 

judge die point at which PHCs are reliably detected. 

In addidon to die FVD information, ROST can be used to qualitatively differentiate 

PHC product types according to variadons in dieir wavelength-dme matrices (WTMs). The 

WTMs, recorded during short pauses (approximately two minutes) in the CPT test, are a 

series of averaged fluorescence intensity versus time profiles over a range of fluorescence 

wavelengths, typically 300 to 500 nm, in 10 nm intervals. Because the WTMs can be used to 

distinguish die spectroscopic signatures of PHC product types, they are especially useful for 

defining separate plumes when muldple sources of contaminadon are present. General data 

interpretation informauon for both FVT)s and WTMs are found in Attachment 1. 

3.0 RESUXTS 

One of the objecdves of this project was to relate in-situ fluorescence data to 

conventional total petroleum hydrocarbons (TPH) concentrations in mg/kg. In order to 

accomplish this objective, ex-situ ROST tesdng was conducted on 10 soil samples collected 

from 9 different grid locations. Upon retrieval, each of the soil samples was immediately 

homogenized by through mixing in a stainless steel bowl. A portion of the sample was used 

for ex-situ ROST tesdng and the remainder was placed into sample jars, sealed, and labeled. 



G&M personnel maintained these samples and submitted them to a laboratory for TPH 

analysis by EPA method 418.1. Ex-situ ROST tesdng consisted of collecting five or six 

WTMs of die sample. The WTMs were run on different grab samples from die homogenized 

split. A WTM of each of die samples is anached in Appendix B. 

To correlate the data, the average fluorescence intensity of the samples was plotted 

versus the concentradon obtained from the ponion submitted for TPH analysis. A linear 

regression of the data was done and a poor correladon was found (r' = 0.08). Review of the 

data indicated die result for sample from CPT-28 at 23 to 24 feet appeared anomalous. The 

sample was reanalyzed by both the ROST system and die analytical laboratory with results of 

17.1 % and 15,000 mg/kg, respecdvely. These results indicate good repeatability considering 

the time between acquisidon of the first and second set of readings, 2 to 3 weeks. A linear 

regression of the data excluding die CPT-28 sample was done and a good correladon was 

found (r" = 0.74). Possible reasons for the poor correladon between methods from the sample 

from CPT-28 include: poor homogenization, large variation in PHC concentradon over the 

sample interval adding to poor homogenization, dilution of laboratory sample, and results 

outside the linear range for analydcal test method. 

The in-situ data collected by ROST indicates the presence of PHC containing soils 

within subsurface areas of die site. Through statisncal analyses, a correlation between the 

FVD data and laboratory total petroleum hydrocarbons (TPH) concentradons has been 

developed and used to conven fluorescence data on the Integrated ROST/CPT Data Logs to 

equivalent TPH concentradons. The presence of PHCs are indicated by elevated equivalent 

TPH concentradons on die Integrated ROST/CPT Data Logs which are attached in Appendix 

A. Based on analysis of die in-situ FVD data, equivalent TPH concentradons greater than die 

LOD indicate the presence of PHCs. All of die 37 tests showed elevated equivalent TPH 

concentradons. except CP025A. which met refusal at a final window depth of 2.1 ft. Only 6 

grid locations (CP005, CPOll, CP012. CP016, CP017, and CP018) had maximum elevated 

equivalent TPH concentrations of less than 5,000 mg/kg. 



The types of PHC products encountered can be qualitadvely idendfied from the 

spectroscopic signatures on the WTM plots which are also found in die integrated logs in 

Appendix .A. One of die fifty-four WTMs, WCP030A, indicates background. The remaining 

WTMs generally appear to be a diesel-like PHC. Differences in WTMs may be due to 

increased weathering of the PHCs, degradation of the lighter molecular weight portion of the 

PHCs, or variations in soil oxygen content. It was generally noted that WTMs collected near 

the surface had shorter lifetimes, possibly indicadng more weathering or degradadon of the 

PHCs. Data interpretadon information for both the FVDs and WTMs is found in 

Attachment 1. 

CPT data was only provided for die deepest hole at each grid locadon. The CPT data 

indicate that sod hthology encountered consists of muldple layers of unconsolidated sands, 

silts, and clays. CPT data from most of die test locadons indicate a 6-inch to 2-foot thick 

layer of clay or silt and clay at a depdi of 10 to 20 feet. The interbedded nature of the layers 

can be seen on the coded soil logs which are part of the Integrated ROST/CPT Data Log. 

Discussions widi personnel from G&M indicated their interest in placing wells at die 

site for die purpose of a pilot test for die recovery of free phase product in a confined aquifer 

located at die site. The confined aquifer is located below a clay layer at a depth of 

approximately 20 feet. Review of the Integrated ROST/CPT Data Logs and correladon results 

suggest several locations of potendal free phase PHCs located in the lower confined aquifer. 

Integrated ROST/CPT Data Logs from CP002, CP006, and CP007B indicate high 

fluorescence readings; 232 %, 316 %, and 396 %, respecdvely. These high readings are 

located directly below the interface between low and higher permeability soils. This is 

consistent with what would be expected for light non-aqueous phase liquids (LNAPLs) in a 

confined aquifer. Wells installed at other test locadons may also produce recoverable 

amounts of free phase PHC. 



4.0 METHODS .AND PROCEDURES 

Loral incorporates standard operating procedures, performs services in accordance 

with applicable health and safety standards, and follows site specific protocols to address 

decontaminadon and hole abandonment procedures. The following secdon summarizes our 

mediods and procedures. 

4.1 Equipment Decontamination 

Decontaminadon of all down hole equipment consisted of drawing die CPT rods 

dirough a mbber "0" ring wiper assembly and steam cleaning chamber which are located 

beneath die CPT vehicle. Due to die location of die "0" ring and steam cleaning assemblies, 

all equipment was thoroughly decontaminated before it entered the operadons area of die CPT 

vehicle. 

4.2 Health and Safety 

All work was performed in accordance with Loral (ROST Program) health and safety 

policy as well as widi die site specific health and safety plan. In accordance with Level D 

personal protecdon, all Loral personnel wore steel-toed shoes, hard hats, and safety glasses 

while on site. 

4.3 Hole Abandonment 

All test hole abandonment procedures were conducted by Stratigraphies. 

Abandonment consisted of grouting die small diameter holes with a bentonite slurry mixture. 

In order to assure a proper seal, the grout was condnuously placed until it over-topped at the 

surface of the test holes. 
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5.0 LEVnTATIONS OF ENVIRON'MENTAL SUBSURFACE WORK 

Loral's report is based upon Loral's observadons made during field work, the 

information provided to Loral and die results of die ROST/CPT survey. Given the inherent 

limitation of environment subsurt'acs work, Loral can not guarantee that the site is free of 

hazardous or potendaUy hazardous materials or condidons or that latent or undiscovered 

condidons will not become evident in die future. Loral's report was prepared in accordance 

with the Workplan and the General Condidons agreed to between Loral and Client and no 

warrandes, representadons, or cerdfications are made. 

Prepared by: 

'—' Benjamin J. Tinmson, P.E. 

,"| Project Manager 

Reviewed by: ' ^ ^ ^ " ^ - ^ ^ M ^ 

Kevin D. Krueger, P.E. 

Director of Environmental Services 
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TABLE 1 

ROST DATA SUMMARY 

GERAGHTY & MILLER, INC. 

SYLVANSLOUGH 
ROCK ISLAND, ILLINOIS 

ROST 
Location 

Identificalion 

CI'OOI 

CP0()2 

CVOW 

CI'OOI 

CPOOS 

cpnn6 

CP0()7 

CP()n7A 

cpo()7n 

CP008 

cpnn9 

CPOIO 

Date 

12/12/95 

12/13/95 

12/n/95 

12/13/95 

12/13/95 

12/11/95 

12/11/95 

12/11/95 

I2/M/95 

12/12/95 

12/13/95 

12/12/95 

Maximum TPH 
Concentration 
. (mfi/kg) 

6, ion 

10.500 

7,390 

12,700 

560 

14,400 

47 

51 

18,000 

5,430 

13.300 

14,800 

Deptl|of j^ 
Maximum TPH; -

Concentration (ftj)' 

17,5 

22.5 

15.3 

18,4 

13,1 

23,0 

0.5 

0,4 

21.8 

25.9 

11.3 

15.6 

TOTAL 

Number of 
. W T M s : 

.Col lected • 

2 

2 

2 

2 

I 

3 

0 

0 

2 

2 

2 

3 

21 

- t o t a l 
Depth (ft.) 

34.3 

29.0 

32,0 

28.3 

28,3 

33,4 

10,0 

10,8 

28.1 

33.8 

31.0 

33,0 

332,0 

1, 

Comments . ' . 
WTMs collcclcd ill 6 0 and 15-1 fl Sigiiiriciml niioicsceiice noted 
from Ihc surface ID appnix. 2. 2 5 lo 4. 6 lo 8.f>, and 1 5 lo llie l)uUoni 
o f iheholeal 33.7 fl. 
WTMs colleclcd al 10 8 and 20 .S fi Signincaiii fluorescence noied 
from llie surface lo upprox 1. 5 S lo7 , al 8, y._S lo 12 .S, and 17 lo llic 
boiiOMi of llie hole al 27 ."i fl 
WTMs collcclcd al 1 1.9 and 26 9 fl SiuniHcanl fluorescence nolcd 
from approx. 0 5 lo 3 5. 9 lo 20, and 20 5 to il\e liottoin of the hole at 
30 9 f l . 
WTMs collected al 9 3 and 15 9 fl Significanl lluorcscence noled 
from the sin face to approx. 5. 7 5 to 10, 10 5 lu 13. and N lo lite 
botioin of the hole al 27.2 f l . 

WTM collected al 13.3 f l . Significant fluorescence nolcd from the 
surface to approx, 2,4 lo 5 5, 10 5 to 11.5. 12 to 14, and 20 lu llie 
holloin of the hole al 27.2 f l . 
WTMs collected at 8 9, 19.7. and 22 6 fl. Signincant fluorescence 
noted from the surface to appiox 1 5. 9 to 13, 15 lo 18, 19 lo 27.5, 
and 28 to 29.5 fl. 
No WTMs collcclcd, 
Signiricanl fluorescence noted fioii i llie surface lo approx, 3 fl. 

No WTMs collected, 
Signiricanl fluorescence noled from the surface to approx, 2 ft. 

WTMs collected al 11.0 and 20 0 f l . Significanl fluorescence noled 
from the surface lu approx. 1, 9 lo 15, and 15.5 to the bolloni of llic 
hole ai 27,2 ft. 
WTMs colluded al 21,5 and 26.0 ft. SigniOcant fluorescence nolcd 
from the surface to npprox, 0 5, at 9.8, and from 19,5 to the boliom of 
Ihe hole al 32,2 fl. 
WTMs collected al 9.2 and 24.7 ft. Significant fluorescence noled 
from the surface lo approx, 0.5 and 7.5 to 27.5 fl. 

WTMs collecled al 7 8, 15.6, and 23 3 f l . Significanl nuorescence 
noled from the surface lo approx. 26 5 and 29 lo 30 fl. 



TABLE 1 
(CONTINUED) 

ROST DATA SUMMARY 

GERAGHTY & MILLER, INC. 

SYLVAN SLOUGH 
ROCK ISLAND, ILLINOIS 

ROST 

Locat ion 

1 Ulentit lcation 

CI'OI 1 

j (•1'0|2 

CI'()12A 

C:POI3A 

r i ' ( ) i 3 H 

C P ( ) I 3 C 

CP()14 

CP015 

C P 0 ! 6 

CP017 

CP0 I8 

CP019 

Date 

12/13/95 

12/12/95 

12/12/95 

12/12/95 

12/12/95 

12/14/95 

12/12/95 

12/12/95 

12/12/95 

12/12/95 

12/13/95 

12/13/95 

Max imum T P H 

Concentration ' 

• (mg/kg) • 

2,940 

120 

1,690 

53 

31 

10,400 

8.900 

8.740 

2.710 

2.490 

2.850 

11,700 

Depth o f 

Max imum TPH; 

Concentration (ft.) 

16.5 

14,4 

2 L 3 

0,2 

0,2 

14.7 

18,6 

15,8 

17.5 

16.8 

14.0 

10,3 

1 TOTAL 

Numl ie ro f 

W T M s , ' 

Collected 

3 

1 

1 

0 

0 

2 

1 

1 

3 

1 

2 

2 

17 

•To ta l ' ' ! ' 

Depth (ft.V. 

31.7 

20,6 

28,0 

1.9 

2,2 

26,5 

28,3 

29,2 

26,2 

23.5 

23.9 

25,2 

267.2 

Comments 

W I M s collected at 12 4, 15 7, and 21 2 ft Signiricanl fluorescence 
noled from llie surface lo approx. 1, al 8 3, 11 lo 26 5, 27 5 lo 28 5, 
and 29 to 30 ft. 

WTM collcclcd al 1 4 5 f 1 Signillcaul fliioicsccnce noted from ihe 
surface to a|ipiox 0 5, 3 to 4, 6 5 In 8. ami 14 5 to 15 l l 

WTM collected at 200 ft Signiricanl lluoiesccnce noted fioiii 1 
approx, 3 to 5, 14 5 lo 15 5, and 19 5 lo 23 ft 

No WTMs collecled 
Significanl fluorescence noleil al approx. 0 2 fl. 

No WTMs collecled 
Signilicaiil fluoiescence noted at a[)prox 0.2 ft 

WTMs collected at 3 3 and 10 8 f l . Signincaiii nuorescence notcil 
from Ihe surface lo approx, 0,5 and 2 5 lo ihe boiioni of the hole at 
25,4 ft. 

WTM collecled al 10.3 ft Significant fiuorescencc noted from the 
surface to approx. 0 5, 6 5 lo 7, and 9 5 lo the holloin of the hole al 
27.4 f l . 

WTM collected at 10.7 ft. Significant fluorescence noled from the 
surface lo approx. I and 10 lo ilic botioin of ilie hole al 28 6 f l 

WTMs collected at 12.4, 17.4, and 24 8 ft Significanl fluorescence 
noled from the surface lo afiprox. 1, al 2, 10 5 lo 13.5, and 15 lo ihe 
holloin of Ihe hole ai 24 9 fi 

WTM collecled al 15 9 ft. Significanl fluorescence noted from llie 
surface lo approx, 1,5 and 15.5 lo the botioin of the hole at 22 4 ft. 

WTMs collecled al 12.6 ami 22 6 f l . Significanl fluorescence noled 
from approx, 2 to 3,5 and 12 lo the botioin of ilie hole al 22.8 ft. 

WTMs collecled at 6 7 and 23 0 fi. Significanl fluorescence nolcd 
from the surface lo approx, 1 and 6 lo the bolloni of the hole al 24.2 
fl. 



TABLE 1 
(CONTINUED) 

ROST DATA SUMMARY 

GERAGHTY & MILLER. INC. 

SYLVANSLOUGH 
ROCK ISLAND, ILLINOIS 

ROST 
Locat ion 

Identif ication 

CP020 

(•| '020A 

CP021 

CP022 

C'l>023 

CP024 

CP025 

CP()25A 

CP028 

CP029 

CP030 

CP031 

CI '031A 

Date 

12/13/95 

12/13/9,') 

12/15/95 

12/15/95 

\ 2 / \ 4 / ' ) ' i 

12/15/95 

12/14/95 

12/14/95 

12/12/95 

12/14/95 

12/14/95 

12/14/95 

12/14/95 

Max imum T P H 

Concentration ' 
(mg/kg) 

11,500 

15,300 

11.400 

14.000 

15..son 

12.400 

7.560 

14 

7,520 

9.150 

12,500 

2.670 

10.100 

Depth o f 
' M a x i m u m T P H ' 
Concentration (ft.) 

9,5 

14,2 

13,2 

8,8 

10,1 

8,2 

10.5 

0,3 

23.1 

20.7 

16.7 

7.0 

15.3 

TOTAL 

Number of, 
'.WTMs : 
Collected' 

2 

0 

1 

1 

1 

1 

1 

0 

2 

2 

2 

1 

2 

16 

Total 

Depth (ft.) 

25,9 

25,2 

26,3 

22,9 

20,8 

24,4 

13.7 

3,5 

35,4 

21,9 

27,7 

8.9 

26,5 

283.1 

Comments 
W T M s co l lec led al 8.0 and 23 0 f l . Signi f icant nuorescence noted 

f ro i i i the surface to approx 0 5 and 5 lo ilic bo l lon i o f the hole al 24 5 

fi. 

N o W T M s co l lec led Signi f icant f luoiescence nolcd f rom the surface 
lo app iox . 1 and 2.5 lo the b o i i o m ot the hole al 21.8 ft 

W T M col lec led a l 8.6 ft. Signi f icant fiuoiescence noted f r o m the 

surface lo approx. 1, 6 lo 19.5, and 21 to 23 fi 

W T M col lected al 5.3 ft S ign i f ican l nuorescence noled f r om approx. I 

3 5 lo the bo t tom o f l l ic hole at 21.9 ft. 

W T M col lec led at 8 1 fi S igni f icant nuorescence nolei l f r o m approx 
4 5 lo 5 and 6.5 to the bu i tu i i i o f i l iu hide ul 19 7 f l 

W T M co l lec led at 6.7 ft. S igni f icant nuorescence noled f r o m the 

surface to approx. 19 and 21 to 22 5 fi. 

W T M co l lec led al 10.2 f l . S igni f icant ni ioiescei ice noled f r o m the 

surface lo approx, 0,5 and 9 5 lo 12 6 fi. 

N o W T M s col lec led. 

N o s ign i f i can l nuorescence noted. 

W T M s co l lec led al 3.6 and 22 6 fi. S ign i f ican l t luorcsccncc no led 

f r o m llie surface lo approx. 0 5, al 2.3, 3 to 6, al 10.8, 12 to 14, 16 5 

to 17.5. 18.5 to 29, and 31 lo 32 fi 

W T M s co l lec led al 14.0 and 20 5 fi. S ign i f ican l f luorescence noted 

f r om the surface lo approx. 1.5. 7 to 9, 10 5 lo 12, and 13.5 to ihe 

bo t io in o f the hole at 20.8 fi. 

W T M s col lec led at 9,1 and 12 4 fi. S ign i f ican l nuorescence noled 

f r om the surface lo approx, 0.5. at 1.4, 3.5 to 4.5. al 7. and 11 lo the 

b o i i o m o f the hole at 26 7 fi. 

W T M col lec led a l 7,1 fi, S ign inca i i i nuorescence noled f r o m the 

surface lo approx. 1. 1.5 lo 2.5, and 6.5 lo ll ie bo i io i i i o f the hole al 

7.5 fi. 
W T M s col lected at 10 3 and 20 3 fi. S igni f icant f luorescence noled 1 

f r om the surface lo approx, 1 and 5 lo Ihe ho l l o in o f the hole at 25 5 1 

ft. 1 



T.ABLE 2 

CORRELATION DATA SVMIVIARY 



TABLE 2 

CORRELATION DATA SUMMARY 

GERAGHTY & MILLER, INC. 

SYLVAN SLOUGH 

ROCK ISLAND, ILLINOIS 

Sample 
: - . Location 

CPT-6 
CPT-7 
CPT-7 
CPT-8 
CPT-9 

CPT-10 
CPT-14 
CPT-15 
CPT-28 

1 CPT-31 

Depth 
(ft.) 

23-24 
20-21 

21.5-22,5 
22,5-23.5 
23,8-24,8 
15,3-16,3 

18-19 
17,5-18,5 

23-24 
20-21 

Average 
nuorescence Intensity 

(%) 
32.7 
5.6 

46,2 
0.3 
7.7 

193.1 
50.9 
58.0 
43.0 
132.3 

TRPHby 
EPA Method 418.1 

• (malca) 
2.800 
470 

4.000 
110 1 
290 1 

6.700 
3.700 
1.600 

14,000 
8.000 



FIGURE 1 

EX-SITU FLUORESCENCE INTENSITY VS. TPH CORRELATION 
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ROST DATA INTERPRETATION 

Fluorescence Verses Depth Data 

The FVD and CPT data obtained are presented on the Integrated ROST/CPT Data 

Logs in Appendix A. The FVD data is exhibited as a continuous graph of fluorescence 

intensity and is presented as a function of depth over ±e entire length of the ROST/CPT test 

hole. Depth is recorded along the vertical axis in meters or feet below ground surface (bgs), 

while the relative fluorescence is recorded along the horizontal axis. Increases in fluorescence 

intensity are indicated by peaks extending across the horizontal axis of the P̂ VD log. 

Fluorescence intensities above the background signal indicate the presence of PHC containing 

substances. 

As seen on the integrated logs, coded stratigraphic soil logs allow the stratigraphic 

position of any relative fluorescence data to be readily determined. The coded logs 

correspond to the general lithologic soil legend found at the bottom of each log which is based 

on soil classifications defined by P. K. Robertson and R. G. Campanella. 

Wavelength-Time Matrix Data 

The WTM plots are also included in Appendix A as pan of the Integrated ROST/CPT 

Data Logs. As many common fuel products exhibit characteristic spectroscopic signatures, 

qualitative comparisons to site specific WTMs can be made. The WTMs obtained during 

ROST/CPT testing can be compared to the WTMs of common petroleum products or with 

WTMs generated from specific material samples recovered from the site. The attached WTM 

interpretation sheet can be used as guide for making qualitative comparisons. Note that 

signature patterns on WTMs obtained from zones where only background fluorescence was 

encountered do not exhibit any distinguishable pattern. Zones of weak fluorescence tend to 

exhibit sliahtlv erratic sianatures and also have indistinguishable patterns. 



I 

WAVELENGTH-TEVIE IVL̂ TRIX 
(WTM) INTERPRETATION 

Wavelength-Time Matrices (WTMs) are three dimensional 
representations that relate fluorescence intensity to emission 
wavelength and to fluorescence decay time following the 
pulsed excitation. Many common fuel products exhibit 
characteristic WTM signatures which can be used for 
qualitative analyses and identification purposes. WTMs 
obtained during a ROST/CPT test can be compared with 
WTMs of common petroleum products or with WTMs 
generated from specific materials recovered from the site. 

The wavelength at which the maximum fluorescence intensity 
occurs (Peak Signal) on the WTM is a general indicator of 
petroleum hydrocarbon (PHC) composition. The fluorescence 
intensity distribution of aromatic hydrocarbons shifts to longer 
wavelengths with increasing molecular weight. Lighter PHC 
products, such as those composed predominantly of lower 
molecular weight compounds, reach peak fluorescence 
intensity at relatively shorter wavelengths. In contrast, heavier 
products composed of larger molecular weight compounds 
exhibit most of their fluorescence at longer wavelengths. 

The Peak Signal recorded at the highest intensity point 
indicates the maximum relative strength of the fluorescence 
signal. The fluorescence intensity on a WTM is represented 
by contour lines or by color coded contour intervals 
referenced to the amplitude of the peak signal. 

The fluorescence decay time, represented along the vertical 
axis of the WTM, fiinher aids in defining the PHC type. The 
WTM signature of Gasoline tends to be elongated along the 
wavelength axis, but with short to moderate extension along 
the time axis. The Jet Fuel (JP-4) WTM has a characteristic 
compact triangular shape and a long fluorescence decay time. 
Diesel Fuel WTMs are less symmetric than those from 
gasoline or jet fuel, and tend to have a broad fin pattern along 
the time axis. Heavy PHC products such as Coal Tar have an 
elliptical shape like gasoline but are shifted to much longer 
wavelengths. 

The shape of the WTM is independent of concentration for a 
panicular petroleum product, but is sensitive to the PHC 
material composition and to soil oxygen content. The 
amplitude of the WTM, which is indicated by the peak signal, 
is proponional to the concentration. The amplitude may be 
affected by soil matrix and oxygen content. 

The four WTM plots of common petroleum products 
presented here are intended to be used only as a guide for 
qualitative comparison. Should more precise 
characterization of WTMs be required, additional 
spectroscopic evaluation of site specific samples can be 
conducted bv Loral. 

WTM Signatures of Common Petroleum Products 
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2500 5000 7500 10000 12500 15000 

EQUIVALENT TPII CONCENTRATION (mg/kg) 

Max mg/kg @ Depth (ft) Excitation X Emission X 
10397 14.66 283.00 380.00 
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2000 4000 6000 8000 10000 

EQUIVALENT TPH CONCENTRATION (mg/kg) 

Max mg/kg @ Depth (ft) Excitation X Emission X 
8897 18.60 283.00 380.00 

A WTM ID: WCP0I4A 
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0.112907® 380.00 
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EQUIVALENT TPH CONCENTRATION (mg/kg) 

Max mg/kg @ Depth (ft) Excitation X Emission X 
8735 15.77 283.00 380.00 
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125-
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0.034069 @ 400.00 
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EQUIVALENT TPII CONCENTRATION (mg/kg) 

Max mg/kg @ Depth (ft) Excitation X Emission X 
2705 17.47 283.00 380.00 

WTM ID: WCP016A 
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WAVELENGTH (nm) 500 
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FVD Signal 0.085850 @ 380.00 

B 
125-

WTMID WCP0I6B 

WAVELENGTH (nm) 500 

Peak Signal 0.124.559 ® 390.00 
FVD Signal 0.097305 @ 380.00 

^^TIT 

TW. 

Undefined 
Peal 

Clay 
Clay & Silt 

Silt 
Sand & Silt 
Sand 

Date: 12/12/95 

Proj. No.: HA73 

Checked By: BJT 

Background Corrected 

Page 1 of 1 

Geraghty & Miller, Inc. 

Sylvan Slough, Rock Island, Illinois 

ENVIRONMENTAL 
SYSTEMS 



INTEGRATED ROST/CPT DATA LOG 

FVD ID: CP017 

0-

2-

4-

6-

8-

10-

12-

D 14-

p 16-

(ft) 20-

22-

24-

26 

. 28 

30-

32-

34-

36-

r 

T A A S S ^ 

DD 

arrjEtr 

^ 

-0 

-2 

-4 

-6 

-8 

-10 

-12 

-14 

-16 

-18 

-20 

-22 

-24 

-26 

-28 

-30 

-32 

-34 

-36 
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EQUIVALENT TPH CONCENTRATION (mg/kg) 

Max mg/kg @ Depth (ft) Excitation X Emission X 
2489 16.77 ; 283.00 380.00 
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1000 2000 3000 4000 5000 

EQUIVALENT TPH CONCENTRATION (mg/kg) 

Max mg/kg @ Depth (ft) Excitation X Emission X 
2854 14.04 283.00 380.00 
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2500 5000 7500 10000 12500 15000 

EQUIVALENT TPH CONCENTRATION (mg/kg) 

Max mg/kg @ Depth (ft) Excitation X Emission X 
11748 10.25 283.00 380.00 

WTM ID: WCP019A 

125r 

WAVELENGTH (nm) 500 
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FVD Signal 0.441580 ® 380.00 
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Max mg/kg @ Depth (ft) Excitation X Emission X 
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Max mg/kg @ Depth (fl) Excitation X Emission X 
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EQUIVALENT TPH CONCENTRATION (mg/kg) 

Max mg/kg @ Depth (ft) Excitation X Emission X 
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EQUIVALENT TPH CONCENTRATION (mg/kg) 

Max mg/kg @ Depth (ft) Excitation X Emission X 
7520 23.08 283.00 380.00 
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2500 5000 7500 10000 12500 15000 

EQUIVALENT TPH CONCENTRATION (mg/kg) 

Max mg/kg @ Depth (ft) Excitation X Emission X 
283.00 380.00 12498 16.67 
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1000 2000 3000 4000 5000 

EQUIVALENT TPH CONCENTRATION (mg/kg) 

Max mg/kg @ Depth (ft) Excitation X Emission X 
283.00 380.00 2673 7.03 

WTM ID: WCP031A 
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2500 5000 7500 10000 12500 15000 

EQUIVALENT TPII CONCENTRATION (mg/kg) 

Max mg/kg @ Depth (ft) Excitation X Emission X 

10141 15.27 283.00 380.00 

WTM ID: WCP031AA 

125-

T 
I 

M 
E 

(ns) 

. : ^ \ 

0-^ 
300 

Peak Signal 
FVD Signal 

WAVELENGTH (nm) 

0.062871® 370.00 
0.056265 ® 380.00 

500 

B WTM ID: WCP031AB 

ns-

Peak Signal 
FVD Signal 

WAVELENGTH (nm) 

0.167768® 400.00 
0.126840® 380.00 

/' y 

' " l . ' i " . 
1 1 

;:]::[:; 

Undefined 
Peal 

Clay 

Clay & Sill 

Sill 

Sand & Sill 

Sand 

Date: 12/14/95 

Proj. No.: HA73 

Checked By: BJT 

Background Corrected 
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V^TMS OF CORRELATION SAMPLES 



WTM REPORT 

A WTM ID 

125-

C0623A 

WAVELENGTH (nm) 

Peak Signal (V) 0.254316 @ 410.00 
Intensity (%) 66.48 @ 380.00 

C WTMID 

125-

C07215A 

WAVELENGTH (nm) 

Peak Signal (V) 0.139975 @ 360.00 
Intensity (%) 56.59 @ 380.00 

B WTMID; C0720A 

WAVELENGTH (nm) 

Peak Signal (V) 0.014225 @ 410.00 
Intensity (%) 3.71 @ 380.00 

D WTMID 

125-

C0823A 

WAVELENGTH (nm) 

Peak Signal (V) 0.007114 @ 440.00 
Intensity (%) 0.46 @ 380.00 

I 
I 

_Ĉ  

D 

Comments 
Sample CPT-6 (23'-24') 

Sample CPT-7 (20'-21') 

Sample CPT-7 (21.5'-22.5') 

Sample CPT-8(22.5'-23.5') 

Date: 12/15/95 

Proj. No.: HA73 

Checked By: BJT 

Pase 1 of 3 

Geraghty & Miller, Inc. 

Sylvan Slough, Rock Island, Illinois 

ENVIRONMENTAL 
SYSTEMS 



WTM REPORT 

A WTMID: C09238A 

125-c 

WAVELENGTH (nm) 

Peak Signal (V) 0.030837 @ 390.00 
Intensity (%) 10.99 @ 380.00 

C WTMID 
125 

CI418A 

WAVELENGTH (nm) 

Peak Signal (V) 0.244237 @ 390.00 
Intensity (%) 72.97 @ 380.00 

B WTMID: C10153A 

125-

WAVELENGTH(mE) 

Peak Signal (V) 0.618350(^390.00 
Intensity (%) 262.62 @ 380.00 

D WTMID 
125-

C15175A 

WAVELENGTH (mn) 

Peak Signal (V) 0.183912 @ 390.00 
Intensity (%) 46 i7 @ 380.00 

I 
I 

C_ 

D 

Comments 
Sample CPT-9 (23.8'-24.8') 

Sample CPT-10(I5.3'-16.3') 

Sample CPT-14 (18'-19') 

Sample CPT-15 (I7.5'-18.5') 

Date: 12/15/95 

Proj. No.: HA73 

Cnecked By: BJT 

Pase 2 of 3 

Geraghty & Miller, Inc. 

Sylvan Slough, Rock Island, Illinois 

ENVIRONMENT.\L 
SYSTEMS 



I 
I 

WTM REPORT 

A WTMID: C2823A 
125-

WAVELENGTH(mn) 

Peak Signal (V) 0.199207 @ 440.00 
Intensity (%) 32.64 @ 380.00 

B WTMID: C3120A 

125-

WAVELENGTH(nra) 

Peak Signal (V) 0.525120 @ 390.00 
Intensity (%) 174.98 @ 380.00 

Comments 
A 

B 

C 

D 

Sample CPT-28 (23'-24') 

Sample CPT-31(20'-21') 

Date: 12/15/95 

Proj. No.: HA73 

Checked By: BJT 
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APPENDIX B 

ROST Fluorescence Data 

GERAGHTY (Ŝ  MILLER. INC. O 



Appendix B. ROST Fluorescence Data and Interpreted Potential Oil Thickness' 

CPOOl 

Depth 
0.0674 
01872 
0.3144 
0.4342 

05613 
0 5848 
0.8083 
0.9318 
1.0516 
1 1751 

CPOOl iPolCTUal ICP002 
Fluorescence 

0 586: 
Oil Thick (ft) 1 Depth 

1.24861 
0 1291 
0.2-08 

098051 1 0.416 
0-5681 1 0 5504 
1.4192: 1 06884 
1 2307 

1.2085 
; 0 8192 

0 9536 
1 0 8549] 1 1 07-

0 - 6 8 4 

1 0 8111 
1 1 1969 
i 1 324 

l . :986i 0 56161 i 14584 
1.4221 
1.5492 

1 6763 
1.7961 
1.9341 

2.0685 
2.1993 

2.33 
2.4717 

2.606 
2.744 

2.SI67 

2.8603 
3.0092 
3.1472 
3.2961 

34414 
3.583 

3.7246 

3.8:-2 
4 0188 
4.1714 
4.3239 
4.4764 

4.6072 
4.7307 

0 46571 1 5928 

0 34481 1 "308 
0 1011 ' 1 8 - 2 4 . 

036331 ! 20068 
0.1401 

0 1 579 
1 1 2.1121 
j ' 2 1:66 

0 0549( ! 2.2646 
OO94I :.3954 

0 17881 ! : 5 : 6 1 
0 1515| 1 :.6605 
0 2016| i 2 "985 
0 14121 i 2 9365 
0 217-

0 2572 
0.1694 

! 3.0782 

1 3 : i 9 8 
i 3 3615 

0.21911 1 3 4885 

0.1672 
01066 
0 0677 

0.157 

0.0503 
-0 0564 

0.0201 
-0.0213 
-0.0269 

> 3 6 l : i 

i 3 -319 

] 3 859. 

i 3 9898 

1 41132 
1 4 : 4 - 6 

-0 02651 
4.83961 -0.0565 
4.95581 .0.0297 
5 0757 O.0505 
5.2064 

5.3408 

5.4715 
^.6096 
5.7439 
5.8747 

60091 
6.0744 

6.118 

6.1689 

6.3032 

6 4376 
6 5756 
6.7173 
6 8407 
69388 

7.0804 

7.2221 
7.3601 
7.4981 

7.6506 
7.7887 

7.9339 
8.0756 
8.2245 
8.3697 

8.515 
8.6639 

00164 
-0 0085 

-00121 

00415 
0 024 

5.2869 

4.:048 
2.5975 
1.0941 

1 0921 

0 9282 

00415 
0 2421 
0 6595 

0.8431 
0 30O4 

0 1133 
0 0845 

00319 
0.0599 
0 1767 
0.1614 

0.13251 
0.2014 
0.1244 

4 3747 

4 5091 
4 6399 
4 - 7 0 6 
4 8905 

50139 
5 1 374 

5 : 5 - 3 
5 3699 
5 4316 
5 47)5 

1 5 5551 
5 5878 

5-185 
j 5 9 8 

60163 

1 6 0 : 
6 1 507 

6 2851 

6 4195 
65575 

6 6809 
6.71 

6 "499 
68916 

7 0332 
71313 

" 2402 
"3891 
7 5308 
• 67:4 

78213 
0.0685i i "9521 

0.0242 ' 8 0865 
0.07981 8 2281 

8.80561 0.03111 ' 8 2935 

8.9581 i -0.0136 S3516 
9 10341 -0 03241 8 4 9 3 : 

9 2523' -0 011, 8 6385 
9.39751 -0 0851: 1 S ^ 2 : 

9 4121 -0 0338! : S "983 
9.5138! - 0 0 : 1 9 . 89218 

9 5699: -0.0429 8 9726 

9.8152 -0.0974 9 1034 

997141 -0004 9 :341 

1011661 0.011 9 3068 

10.26561 -0 0011 9 4 3 - 5 

1041811 -00214. 9 5 '55 
105671 -00181 9 " I 3 5 

107123! -0.0372 9 - 3 1 -
10.8648. 0 0127 9 8043 

CP002 
Fluorescence 

Potential 1CP003 
Oil Thick IftI Depth 

6.19281 
6 3381 1 

00856 
0.2236 

6 07 i 1 0.3543 
6 18351 0 4887 
6 13691 0 6267 
549471 1 0 7611 

CP003 
Fluofcscence 

0 259 
0 1263 
0.2897 
0 2671 

0.1702 
0.4203 

026921 0 8954| 0.7242 
01357 1 1.0252] 0.8942 
004611 1 1.16061 0.8249 

005791 

-001281 

1 29491 0.5414 
1 4 : : i 1 0.4317 

OOI33I 1 1 55281 0.4619 
004021 1 1 68721 0.8077 

-0.01721 ! 1.82151 1.4377 

01142] 
-0 04221 
-0 0392] 
- 0 0 : 0 : 1 
0 10981 

0.0781 
-0.06771 

-0 02711 
0.1667 

0 059 
-13.0095 ] 
-0.08041 
0.00941 

1.9596 
2 0976 

0.9168 
0 7763 

2.23561 0.192 
2.37361 0.3389 
2 51891 0.0748 
2.6605 
2.7913 
2.9002 

0 4027 
1.0466 

1.1051 
3.0491 ( 0.6234 
3.19081 0 2662 
3.3397 02193 

3.49221 0 0389 
3.63381 00085 

-0041 3.7864! -0.0385 

-0.0586! i 3 9353! -0 0157 
-0.0287] ! 4.08061 0.0683 

O052! 4.22581 0.0556 

-0.02821 1 4.3821 -0.0228 

Potential 'CP004 
Oil Thick (ft Depth 

01146 
02526 
0 3834 

1 0 525 
i Of»66 

(rP004 
Fluorescence 

Potential 

Oil Thick (ft 1 
0 3624] 
0.3829 
0.4268 
0.3056 
03441 

0 5047 0 3951 
094631 3.3185] ] 

! 1 0843 

i 1 :332 

5 8424 

5.5626 
1 1 :-.7S5] 11.3731 
1 1 51291 14.8661 ] 

1 65451 11.8952] 
:' 1 -9981 11 18681 
1 1.9414 

2.0831 
i i . : 4 3 i 

I 5.9941 
1 2.22831 5.24851 I 
: 2.37 

1 2.5261 
I 2 6859 
1 2 8421 

2.8748 

! 4.11:2 
038161 

1 0 1659] 
043121 

-00049] 
2.8857] 0.0371 

3.03461 0 2O54[ 
3.18711 20749 
3.33241 0 8782 
3-1777! 0 7118 

3 63021 0 25541 

3.-7551 0)578,! 
1 3 92441 01971 

4 0733 0 4107 

! 4 2258 1.755 
1 4 371 11 0 6666 1 

-00807] 1 45273: -002811 1 4.5273! 04466! | 
-0.06741 

4).0966l 

4 6798: 0 0407 
4.8287 1 -0 0096 

-0.0849 j ] 4.98121 0.0129 

0.0111 
OO6O2I 

0.05291 
-0.0651 1 
0 18991 

0.7045 
0.9583 

5 13021 -0.0259 
5.2827: -0.0002 
5 43161 4)0112 
5.57691 0.0192 

4.67251 0 2281 | 
4 8251 

4974 
016441 1 

0 0951 
5.1265 I 0 0651 
52718! -a0(J98l 

5 42431 0 60511 
5.57691 0 0423] 

5.7331 0.01091 ] 5.-185] -005391 
5 87831 -0.0825| i 5.8711 -001911 

6 0272: -0.06031 ] 6 01531 -0 0518] 

0.84031 ! 6 1035( -O07191 ] 6.()926! - 0 0 6 5 : ! 
0.9291 6 2088! -0.01951 j 6.2088! 0.00231 

0.9904] 1 6.3468! -005391 1 6.3251 -0 002 
0.3667 

2.7128 
1.1004 

0 6872 

1.3519 

1 2908 

1.3192 
0.108 

-0.0389 
0 0235 

6.47391 -0.0687: 6.343:1 -00651! 
6 61191 0 01341 6 45581 -011941 
6-4631 -0.0313! 5 5 7 ; 4)0457 

6.8771] -0.09061 6.6918 

1 7 00421 0.0006] 1 6.819 
j 7.1313! -0.0107] 

1 7.:584l -0.0:21 

-0.0827 

-0.1221] 1 
6 9461] -0 1336 

7.07321 -00453 
1 7.36741 -00411 1 7.1749] -0.113 

o : : 8 8 ! 
0 8626 

1.18:i 
0 3665 

0 0431 

7 49081 -0.0228; 1 7.2076 i -0 06271 
7 62161 -006841 i 7.2838 

7.7523! -0 0288! | 7.4037 
7.88311 0 1284. 1 7..1509 
8.02471 -0.08491 1 7.4872 
8 15551 -0.0716, 7.5671 

] 8.29351 -0 0354! 1 7 6325 
0 0268] 1 8.4351! 0 0028 ] 

0 0159 
0102 

1 8 584: O0847 

1 8.722! 0 0642 
0 2717 1 i 8.8637! 02952 

13759 1 900531 1.1261 

0 19881 ! 9 15421 2.6039^ 

-0 02081 : 9.29591 0.642 

-0 0655] 
0 07941 
03057 1 

0 84921 
1.0861 

3 10741 

7.6506 2 8531 
7.59061 1.55371 
7.-741 
7 8685 
7.9775 

8.101 
8.2317] 

0 11961 ! 9 39391 O0836 ] 8.36251 

•oori 
0 12" 

- 0 0 : 6 

9 423: 0 1754 j 8 50051 
, 9 5682. 0.1039: 1 

! 9.7135: 2.4759: 
0 0461 ] 9 85881 6.077r j 

00139 ' . 10 1X1771 5 0 4 3 : 

4)0351! ' 10.153. 85885! 

8.(.276 

8 "583 
8 8818 
9 0126 

06891 
1.06131 
0.5581 1 

0 5092! 
0 46541 

1 1508! 

1 9339' 
I 9468 

1 5816 
5 1056 

4 8421: 
9.147| 1806761 1 

-0.067 '• 10.3055. 6.5:1 : 9 :7411 :5 .558 : 

-007-9 104 :9 15987 1 93939 ' i : - 3 8 5 : 

-00045 105016 1 5:18 ! 9.'.465; 144154 

-0.0634 105505 :0131 1 9-0631 0865^ 
-0 083 1117958 6 0604 9 855:] 10154 

0 8343 1119556 8 147: 10 01131 0.459" 
-0 0119 11119 7 9963 1 10 1566! 0 0697 

00916 112716 89275 . 103019. -0 0067 
1 Q44 114314 1 3 " 8 5 : 1 0 4 4 7 | : -001189 

Note Shaded ;irea5 or areas of potential oil accumulation based on 200 fliioresence iinif-'i and hi^icr Page 1 



.Appendix B. ROST Fluorescence Data and Interpreted Potential Oil Thickness' 

ItTPOOl 
Depth 

11 010 

:(JPiX)l 
1 Fluorescence 

Potential ! (TPOO: 
OilThickiftl 1 Depth 

i 0 01961 1 9 9387 
111 5541 0OO96] ! 10 084 
11 3079] 0.01531 i i o : : 5 6 

1 1 3 1 5 : -00019 1 103635 
11 435 -0 0114] 1 10 50891 

11.58031 -001031 1 1 0 5 5 4 : ' 
11." :9: 

11.878 
1:019-

i : . i "5? 
1 : 3 : 1 : 
1 :473-

i : . 6 i s 
i : . " i " 

1 :7 :75 

1:S768 
1 3 0294 
13_1783 
13 3308 
13.4797 

13.625 
13 7703 

13 9192 
14 0753 

14217 

14 3659 

14.5148 
14.6601 

148125 

149615 
15 1068 
15.2557 

15.3646 
15.4554 

15 4663 
15.0547 

16.12"3 
16.1309 

16.2072 
16.3634 

16.5232 
16 683 

16.8428 
16.9009 

169953 
17.1515 
17 3222 

17.482 
17 6454 

17 8089 

17 9723 
18 1285 

18 2883 
1 8 4408 
18 5897 
18.7459 

18 9238 
19 0691 

19.2216 

19 3742 
19 4795 

19 4831 
19 603 

19 7555 
199117 

20 0678 
20.2349 
20 3947 

20.5509 
20.7361 

20 8959 
21.0557 

21.2373 
21 4189 

: i 6005 

21 7639 

21.9273 
22 098 

22 27:4 

: : 4 : 8 5 
: : 5 8 4 7 

: : 7 5 9 

: : 7 9 5 3 
: : 96:4 

-0 0179 

0 0061 
j -0.0069 

107558! 

10 -885 : 
1 0 9 3 0 : 

] -00149] 1 11.0754 
] 00O6] l l . : i 7 1 
1 -00138] 11 3661 

( -0 0415,' 11.5258' 
-00131 

1 -0 0354 

11 6711: 

11.8163 
! -O0231 11 9616 
1 -0 0091 12 0197 

-0 0237! 12 1287 

-0.04531 12 2776 

-0 0631 12 4265 
-001991 125718 

1 -0 0081 12.717 

-0 0691 12.8623 
-0.02-1: 13.0076 
-0 0481! 13 1565 
-0.00781 1 13 3054 

0.003 13 4543 
-0 0223 1 13 5959' 

1 -0.0397! 13 7412 

i 0.0142! 13 8901 
1 0427 1 14.0281 

135007, 14 1807 

195719 ' 143296 
69 94! 14.4712 

67.24541 14 6092' 
6419171 147509' 
6173341 148961 
58 2499 15 0414 

659714 151903! 

-6 5644! 15 3211' 
95 4536 15 41911 

100 0852 1 5 568 
IO8.3394! , 15.7133 

118.6117 158622 

121.3478! • 16 0002! 
124 0601' 1 161554! 
962153! 1 163016: 

134 13881 16 4469! 

126 468- : 16 5958 

129 9944. 16.7484 

121.9154! 168936 

1068113: : 170389 
81.1441: 17.1842 

1051199: 173331 

40 7468] 17.482 
14.14381 17.62731 

27.40661 17 7689 
34 7691 17 9105! 

69 4-341 18 0558' 

552712: 182011 
65 6143 18.3536 

5 5 : 9 9 1 ! 18.50:5 
9 3 i : : 7 18.5134 

6 :5805 18.5171 
37 8235. 18.5:07 

83 991 18 6:24 
109.3155. 18.-67-
5206771 189166 

20 24481 19.0655 
36 0582 19 210-
27.32341 19 3596 

631041 195085 
1 946: 19 6538 

2.96361 19 80:7 

0.478 19 9516 

0 5617 : 0 1005 

0 4507: 20 2422 

0.5209. 20 3947 

0.4898: 20.532" 
0 5402! 20 5727 

0.463! 20 7397 

0 4437: 20 8995 

0 421" 21 055" 
0 4466 21 2119 

JP002 ,Polcnual 
Fluorescence loU Thick (ft) 

:.1798 
0.99181 
: . :979i 

: . i 4 4 : ! 
4 364] 

7 9348] 
10 8274] 

11.53081 
4 6336 

-0181 

5.0203 
0 89741 

0 2033! 
03454 
03677 

O2046 
0.1375: 

0 195' 
0.6298: 

0 1485. 
0 1 367 

01483 

OO405 
O0639 
0.1041 1 
0 0234 r 

-00316. 
-00192' 
-<)0424 

0.029: 
-0 0291 

0.0792: 
0 1175 

0 128 
0.1014: 

0.1222: 
-0.0044! 

00029: 
0.0472: ! 

0.06661 
00154: 

0 09631 

-0.0031 ! 
0.0653 1 
0.2271 : 

0 2766 
0 0 1 8 1 : 
0.0391 ! 1 
00549! i 

00586: 1 

0.243: 

01516! 
0.2219 
0.2008: : 
0.2557; 

0.33931 1 

0 3391 
03151 

037751 

0.40291 

0 3019: 

0.1563 
0.2771 
0.2287 

0 2657 

0 2026 

0.2411 

0192 
0 3595 
1.07-8 

0 6029 
0 3578 
1 5465 
6 2442 

4.9286 

2 3223 

2 4216 

6 3001 
7595 

91811 

11 4768 

11 9852 
7 3959 

: 6088 

CP(Vi3 
Depth 

11 5766 

CT003 1 Potential 
Fluorescence Oil Thick 

17.4715] 
11 73281 16:509 
11 8636] 17 5862] 

120151 
12.165 

12.3248 

: 3 6089| 
21.4149] 
23.43941 

12.47731 20 21521 
1 2.6262 

12.688 
12.-134 

3 ; . 18631 
38 8361 

33 o:9i 

12.86231 4690561 
1301121 51.22721 
13 1601 

13 3163 

56 8586; 
69 02361 

13 46151 68.47771 

13 61051 76 16951 
13.763] 80 55331 

13 91921 100.1531! 
14 08261 107.2802] 
14 23881 1004267] 
14 39131 96.35791 

1454021 101 1813 
14 69641 105.4506] 
1484171 10941561 
1499061 101.86611 
15 1467 1 148 2867! 

15 29551 162 39751 
15.4482! 148.4391 

15 608! 138 5601 

15 "5691 1415161 
159167' 121 6691 

15953! 132.3116! 

16.0256! 132.7421 
16 1709! 1298942! 
1632341 119.7843 

16 48321 54 3196 
1654671 41881 

1681011 1483661 

1597351 152481! 
17.1297] I5S603] 

17.27131 1786841 

17 431 11 17.7029 
17.5837 1 19 9298 

17-362] 7.3899: 

17 90331 1.62751 
18 0631 1 1 20081 

182121 1.426] 
18 3645 
18 4226 

3.131 
3 2547 

185171] 2.5227 

18 6732: 0.7604 

18 8294' 0.5037] 
18 9747 7 226 
19 1308: 1 5764: 

19 2688: 06799 
19 3342: 0 35441 

19 4831 04751] 
19 6321 038031 

19 "882: 02568! 
19 9335! 0.2104 

20 0896! 0 1257 
20 2385 0 0771 ! 

20.3838 00522 
20 5327! O0772: 

20.6816 i 0 2943! 
20.8342 03434 

20.9903 0.3182 
21 1392 0.3241 
212954 02773 
21 4516 0 2494 
21 607- 04198 

21 "503 0 2869 
21 9056 0294 
22 0617 0 2787 

: : . : i 4 3 0 2644 

22.3668 O.;067 

22.5193 0 3643 
: : 5 7 3 8 0 3589 
: : "009 0.5494 

: : 8 5 3 5 0 7661 

:3 0133 0 6484 
:3 1 658 0 8439 
:3 3I47 0 7:45 

:3 4636 (1767 5 

CP004 

ftl:Depth 

10 5888 
10.7377 

10883 

1 1.0246 
11.1336 

11.2498 
i i . : 7 i 6 

113188 
1 1 4568 
11.6093 

11.7546 
• I1.9;08 
! 12.0524 

12.2049 
12.3575 
12 5064 

12.5645 
1 2.6553 
12 8078 
12.9(>04 

13.1093 
13 2582 
13 4071 

13.5415 
13 5831 
13 8247 

13 9591 
14 06i08 

14 2315 

143-31 
14 5112 
14.6-192 

14.809! 
14 9542 
15 0886 

15 2-^75 
15.3901 
15.5317 

15.6915 

1 5.8358 
15.8695 

15.8731 
16.0 : : 

16.1782! 
16.3543 
16.4578 
16.6503 
16 8C65! 

159735: 

17.1479: 

173113 
17.47111 

17.6273i 
I7.7S07I 

17.95411 
181321 ' 

18.25561 
18.4408! 

186296 

18.8112 
18.9819] 

190945! 

19.25431 
19 4323! 

19.603 
19.:'955 
19.9662 
20.1477 

20.3257 

20 4891 

20.6598 

20.8342 
21.0121 
21.1719 
21 3317 

21 5024 

21 6622 

21 8293 
21 9891 

: : i 4 8 9 

: : 3 i : 3 
; : . 4 i 4 

: : 5 4 8 4 

22 . " l i s 

CP004 

Fluorescence 

0 2 3 2 : 

Potenual 
Oil Thick (ft) 

0.50461 

0 37961 

0 5045] 
0 5124 

0 487 
] 

i 
0 62481 
0 36841 
0.43941 

0 52391 
0.41491 
031471 

0 06551 
1 055 1 

2 43241 1 
1 2681 i 1 
1.0609 
0 7541 

0 0441 1 

0.2754 
0 1735 
0 07041 1 

0.0382 
0 0465 
0 0554 
0 0514 

0 024 
0 0218 
0 0634 

1.3993 
11 6202 
23 3183 
83 12"8 

103 6133 
21.5729 

5 3307 

48 5706 
75 211 

88 6027 

1202959 

141.412 
250.31 (.17 

146.5719 
1 58 0948 
174 8977 

159.0241 
102.0648 
178.4931 
171.9844 

223.6456 
156.8473 

148.4452 
171.6515 

139.582 
135.4468 
121.0414 

97 7783 
279 3578 

127 1765 
133.3934 

109.4491 
100.0207 

750614 

72.695 

31 5858 
30 6234 

15 074 

26.1646 
20 8201 
12.2858 

5.7355 
2.6737 

1.59721 
12.6769 
168817 

18.7825] 

18.6609 

19.8221 
15 3784 
5 "(187 

9 724-

7 133 
: 4 193 

1 8 : : 5 s 

!! 
I 

\ 
] 

ii 
o.ool 

j 

j 

0.19 

Note Shaded iireas or areas of potential oil accumulation hascd on 2'Vl fliioresence imii.s and hialier Page 2 



.Appendix B. ROST Fluorescence Data and Interpreted Potential Oil Thickness' 

(TPOOl 
Depth 

ICPOOl 

Fluorescence 
23 12951 0 4257 

23.30021 0 4321 
23 47091 0 8465 
23 5307 

23.805 
23 9793 
24.1428 
24.2953 
24.4515 
24.6294 

24.782 
24.92 

25.1233 
25.2759 

25 4357 
25 5846 

0 7562 
0 7963 

1 0-529 
0 7992 
0 7738 

1 0 7896 
0 8163 
0.7648 
0.7404 

i 0 8225 
0 7847 

0.5936 

) 0.3243 
25.60641 0.3716 

25 6173 
25.7698 

] 0 9432 
0 5027 

25.9223 0 8464 

26 08211 0 7925 
26.1112 
26.2129 
26 3691 

0 6958 
05147 

0 3801 
26.5216] 0 4521 
265814] 0.5253 
26.84851 0.574 
2"'.01191 0.7019 
27.1717 

27.3279 
21914 

3 5002 

27.49491 5.442 
27.6475! 2 5634 
27.80731 1.8015 
27.9671, 1.3268 

28.12691 0.8767. 

28.29031 0 8138: 
28.45741 0 7039! 

28.62811 0 8455 
28 80241 0.973 
28 95491 10595 
29.1147] 1.1519! 

29.2854: 0.7578! 
29 4271] 0 353 
29.4416! 0 3372 
29.5941 0.3657 

29 605] 0.26551 

Potential :(7P()02 :CP002 I Potential \CPOm 
lOilThicktftl Depth iFluorcscence lOdThicklfti (Depth 

JCRX13 
Fluorescence 

21 3898] 1 55321 1 23 6161 ] 0.7058 
21 5387! 1 2641 ! 23-687 1 0 6755 

21 69131 :.043l 1 :3.9212 

1 218111! 18905 ! 24 0629 

0.643 

0 783 
1 21 8511 1 1 41191 24.2118J 05946 

Potential 
Oil Thick (ft) 

1 21 86561 1 13181 1 24 3607] 0 7332 

i 22.02181 07281 
1 22 17431 13 5898 

22 33051 259544 
22.50121 124.8409 

j 22.5:661 : 3 i : : i 7 
: : .6464! 199 8547 

: : 7 9 5 3 ' I 7 : : i s 2 

! 24 5059] 07729] 
1 24 6475] 0 5982 
i 24 79651 0.7402 

0.15 

'• 22 8062! 168 05541 

CP004 

Depth 
CP004 

Fluorescence 
22 88511 23 3367 
23 03871 49.2271 

23 19481 42.699 
23 351] 34.2187 

23 4927 j 28.2468 

23 63791 47.5966 
23 78581 21.5475 
23.9394] 14.8536 
24 0955 

24.949] 0.66431 1 24 2481 
25 0979 
25 2577 
25 3994 

25 5337 

' 22 9297' 1 "032241 1 25.5681 

! 23 0786: 158.8531 j 25.8061 

1 23 2312 141.5039] 25.886 
23 3764 104 2! ! 260277 

23 5326' 42 83791 26 1911 

35.4342 

1 Potential 
pdTl i ick l f t ) 

1 

22.12681 1 
0.72631 1 24.4115: 6.31221 1 

08551 
071781 
0 97581 

099131 
65565! 
995811 

33 2287] 

12.7651 
23.7)42 135827! 1 2635091 13.15261 

23 8885. 4 82031 ! 26.4889 

24 0665: 5 3758 
24.22991 5.4167 

26.6306 
26.7649 

24 37521 5.3728! 
24.54231 4.875 
24 6948! 5 9372 

26 8703 
26.9066 

11.14561 

24 5967 1 8 3908 
24.7493] 8 0797 
24 9272] 10.544 

25.0871 11.9471 

25.2577] 14.5582 

25.4103' 12 9798 
25.5701 6 6515 
25 70441 5.0943 
25 84241 3 5197 

25 99861 0.7911 
21.64391 1 25 14391 0 3978 
22.96951 1 26 28921 0.2071 

48 86951 1 26.43811 01816 
45 40521 1 26.58331 01789 

1 27 0591! 54 2641! ' 26 725 0 1829 
24 851: 7.8231 ] 27.17531 117.0896: 26.8594. 1.4989 

25.0035 3.8811| ! 27.2298: 39.7998: 26 9647 7 6144 
25.1342 237381 I 27.3751: 5126261 26.9901 11.0829 
252-59 2(X)861 1 27.524: 1971151 2" 0664 154455 

25.4466 121161 27 6729 13 7823! 2" 1544 207399 
25 61 084931 27 3254: 11 4306 

25-525 094541 27 9925: 21.3316: 

25.9332' 1 81981 28.145' 21.1294 

26.093 2.01161 28:9031 29.0345 

262311 22111! . 28.4392: 354618 
253691 1.607: 28.5917' 17.5589! 

26 5034 1 15741 28 737! 16 09721 
26 6306 0 8925: ' 28 8932! 24 33881 

267613! 0 99441 29 0131 46.5] 
26.8884, 0.4353! 29 06021 79.0537] 

27 0264! 0 32451 29.20911 73.93451 , 
27 1572! 0 1962] 29 36891 20.83081 1 
27 2879] O30111 i 29.5542! 6.78461 ] 
27 40411 020031 : 29.7358] 3.9125' ! 

27 455' 021581 
29.6086] 0.27781 ! 

29.6595] 0 3344] 
29 8302] 0 2436] 

29.99! 0.44191 
30.1498] 046371 

30.3278 0 6088 
30.4803 
30.6401 

30.8071 
30.9524 

0 5063! 

29.90281 8.1307! 1 
30.05171 8.86051 1 1 ! 

i 1 30.197i 11.6057' 1 

303495! 13.571: 

; 304984! 11.95181 

1 306437 5.9699 

1 3079991 5.81411 
: 309016! 3 3694 

0 3837! i 

0 27651 
03116 : : 

! 
1 • ! 1 

31.11591 038931 ' 1 ' 1 1 1 
31.2648 

31.4173 
31.5553 

31.7151 
31.8785 

32 0383 
32.1836 
32.3216 

32.456 
32.5976 
32.6257 

32.663 j 

0.419:1 1 ' ' ! i 1 
045591 
0 : 8 0 5 

! . ' ! ] 
: ! ' ' 1 1 

031411 ! ' '' '' \ 
0.37091 ' • ' 
0.31581 ! 1 : 

0 4266 
0.4666 
0.7607 ! 
06187] . 

0.59221 
0.53861 

32."102! 09349! 1 
32.-6471 1.65671 

32 9063] 
33.0298 
33 1 569 

33.2949 

0.9941] 1 

0.4192 

0.41121 1 

0.68891 

33.4112 0 66611 ' 1 

53 .5383 
33.5746 

33.6836 

0.6«34 , 1 
0 85441 1 
0."8-2 

1 

Note Shaded areas or areas of potential oil accumulation based on Z'">0 flnnresencc nint.s an<l hisjier Page 3 
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.Appendix B. ROST Fluorescence Data and Interpreted Potential Oil Thickness' 

ICPOOl 
Depth 

CPWl 
Fluorescence 

1 : 
1 

Potential 
Oil Thick iftl 

iCP002 
! Depth 

(rpi)02 
Fluorescence 

Potendal 
lid Thick (ft 1 

CP(i03 
Depth 

(TPOM 
'Fluorescence 

Potential l(7P("l04 
Od Thick (ft) I Depth 

CP004 

Fluorescence 

1 ! 

! ' , • 

. : : ' 
! 

i • i 

1 1 

Potential 
Oil Thick (ft) 

! 
! 
[ 

' ' 

1 
i , : 1 1 : ! 

' 

• 

1 1 

. . : ' 
1 1 

No(e Shaded areas or ^eas of potential oil accumulation ba.sed on ;i«l fluore'ience unils .uid higlier Page 4 



.Appendix B. ROST Fluorescence Data and Interpreted Potential Oil Thickness' 

CP005 
Depth 

0 0565 
0 1945 

0 3253 
0 4669 

CVOOS ! Potential j(n>('X.i6 iCPOOo 
Fluorescence iod Thick (ftl IDepdi IFluorcscence 

0.3182;' ! 0 12181 03679 
0.48651 i 0 2614J 0 4589 

0 4942! ' 0 39751 0 3363 
0.6585] 1 0 53711 0 3023 

0.60491 0 78091 1 0 6"32! 0 4783 
0"356 

0 87 

1 0117 

1 1424 

04637] i 081291 0.32-2 

1 33591 , 0 94891 0 1754 
0.96871 ; 10851 0 2609 

1.6605i ] 1.2175] 03596 
1 27681 1.49441 | 1 3535] 0 0612 
1 4112 

1 5455 
1.04161 1 1 49681 00922 
0 4848 

1 67631 0 5-45 
181071 06307 
1.9487 
2.0857 

0 0823 

1 63:81 0 0443 
1 "589] 41.0197 

1 : 1 905I 0 02^6 
1 : 03751 -0 0339 

-0 06381 1 2.1807! 4)02 

2.2174] -0 1375] ! 2.3203] -0.0303 
2.3591 1 -0 03521 i 2.45281 0 (.)076 
2.4934] -0.08871 | 2 59251 -0.0482 

2 62-8 
2.7622 

2.8203 
2.9002 
3.0164 
3 1254 

3.238 

4)0451 : 2 67121 0.0068 
4).0335 
0 0016 

4).055 
0018 

0 19661 
00149! 

3 34691 -0 06821 
3 4523 -0 063 
3.4631 
3 5249 
3 6375 
3.7464 
3.8554 

3 9643 
4 0769 
4.1968 
4.3094 

4)0227 

: 7894 ] 0 0308 

:.9:91 ] -0.0094 
3 0687] -0 0428 

32119] 4)0258 

3.35161 0,0528 
! 3.48"61 -0,0247 

3.6309] -0.0019 
3 "5691 4).0786 

j 3 8958 
-0 07781 1 4 0212 
0 1192 4.1537 

4)0336 4 2897 
-01155! 4 4222 

] -0 009 
0 0044 

-0 1141 

-0 1682 
-0 0582 

4) 15381 ! 456191 00194 
4).0922l 1 4 "0151 0 0295 
4). 12931 

0.6683 

4 8341 0 0256 
497351 0 0985 

4.42191 3.84' 1 5 1133 -0 0205 

4 52-3 5 3936' i 5 24581 0.0673 
46471 8 154:: 1 5.3818: 0 0323 

4.767 1 5.9666' ' 5 5215: -0.0474 
4.88681 4.3501 5 6647 0 0701 

5.0139: 2.6261 5 8008 0.113 
5 1483 1 5204 5.8831 0 0073 
5.2754 0.5572 5 9583 0.0164 
5.4098 0.4125 5 098 0.0571 
5.5478 0.106. 6 2233 -0.0274 
5.5822 -0.0721 6 3486 0 0107 
5.8166 0.1598 6 4704 -0.0617 

5.9546 0 0062 6 585 -0 0055 

6.089 4)0673. 6695 0.1335 

6.1253. 0 0282 6.7998 0 0005 
6.256 0.10311 ' 6.9144 0 0242 

53904! 011981 ' 7.0254 0 0881 

6.5248 4)008 ' 7 1471 00335 
6.6592 41.12081 7.2832 0 0428 

67899 ' 4)0123 ' 7 4157 0.1496 
6.9315: 0.1234 75446 0 058 
7.0695: 0.1048, "6771 0 1406 

7.2003 0.1911 7.8131 0.1706 

7.3383 0 192. 7 9456 0 1564 
7.4763 0.0148! 80817 0.114 
7.6143 4)0043 8.2213 4)0527 

7.7523! 4)0604i 8 3646! 4)0384 
7 8 9 0 3 ! 4)0797 8.5006 0.017; 

8.0356 
8.1736 
83116 

8.4605 

8.5949 

8.7329 
8 8746 
9.0126 

9.1542 

9.2959 
9 3794 

9 4339 

95719 

9 7208 

0 0474' 8 5439 0 0323 
4)0277: 8.7871 1 0795 

0 0095 8.9267 23.3465 
4)0605' 8.9446 40.9347 

-0 0993 8 9984 54 8575 

0 0422! 9 0163 48.9707 
0 15481 9.1631 708273 

0.0422! 9 3099 84 25-16 

0 1062! 9.4746 51 7993 
0 05051 9 6286 13 1408 

-0 04291 1 9 "851 9 4822 

-0 09231 9 9365 9.1991 

0 00221 j 10 0869 10 8405 

4)01891 
9 85881 -0 1367 

10 0004 
101384 

10.291 

10 1326 

-0.1471 
-0.0057! 1 

4)09191 1 

0 0:531 1 

102337 10 1167 
10 3805 9 7957 

105273, 96196 
10.67-7: 110577 

10 8209 
10 967" 

86419 
2 3457 

Poiemial CT0<17 'C?(M)' 
()d Thic'k (ftl Depth iFluorcscence 

Potential 
OilThickiftl 

0 10131 0 7549) 
0 1544] 0 7:56 

0 :473] 0 8225 
0 38] 0 8401 

051 26i 1 0259 

CP(-i07A i(rP()07..\ iPotentral 

Depdi 'Fluorescence !0d Thick (ft) 
o o : o " l 0 4022,' 

016:91 0.3178 

0 : 9 8 l 04919 
1 040461 1.1171 

0 5467] 06029 

06387 i 0 28621 ] 0 6813] 0.2691 
076811 0 7422 
0 89741 0 5256 
1 02681 0 2011 

1 16281 02192 
1 29551 0 2354 
I 4249] 0 1172 
1 5509) 02331 
16903) 01527 
1 82291 0 1365 
1.95231 0 1648 
20817] 0.2014 

2.21111 0117 

2 34371 0 1705 
2.4764! 0 1129 
2.61581 0 2422 

2 75181 01363 

2.8811 0 1166 
3.0072 01407 
3.1399] 0088 

3 173] 00325 
3 2."̂ 5( 0.0677 

1 081691 02249 

0 959 0 : : 9 4 
10941 0 : 3 3 8 

1 : : : ] o 1 8 ; 8 
1.351 o : i 7 : 

14851 02174 
1613 02389 

1 "516: 01373! 
1 8937 

2.0321 

4).0077 

001 41 

2.1639 4)01881 | 

,i 2 30251 4)00521 | 
24375J 004111 1 
2 5726 
2 . " i i : 

0.0098 
0 0825 

2.8462) 4).0187] 

2.90311 00744] 
2.9138 
2.9244 

3 02" 5 
3.2017 

4)0295] 

0.03031 
0 031] 

0 02741 

3 3787! -0.01351 3.3403! 0.0381 
3518! 0.03041 34"18i 0 0248 

3.6441! 0.0575! 3 61011 00591 
37701! 4).0I73I 3 7383! 0 0498 
3 8995 
4 0289 

-0.05421 3 8734! 4)021 
0.00891 3.99"81 -0 0615! 

4 14831 4)0247: 4 13281 0 0297! 

4271] 0.0632. 42"141 000641 
4.39051 -0.05931 4 39581 -001841 
4 51551 -005031 4 . 5 3 0 ! 4)0378 

4 63261 -0 0143! 4 6559] 4)02581 

4.7587! 4)0222. 4."9"41 -005191 
48847! 00054! 4.9361: 4)0015! 
5.0008! 0 0173! 5.0^1:1 000051 
5 1269, 4)0317 ' 520971 4).0514l 

5.24961 4)0579 ' 5.3448 
5.37 57' 4)0561 5 4869 

O03 
4)0756 

5.505: 4)0981 5.6221 4)0426 
5 63441 -00513 ' 5 "571 4)0083 
5 7671 

5 8998 
0.0006! 5 9028] 4).0842 
O0O45' 6 03781 4).0589 

6 0325! -00113! 61516] 4)0231 | 

6.0856 -0 0364: 6.2688: 4)0666 

6 1088 0.021: 6 .41!! 00434 

6.23481 -0.02.56 6 546 ' O0141 1 
623811 0 02181 6 652"! 4)0388! 
6.2912! 0 0174' 6 8304: 4)0165! 

641731 -002061 6976,1 4)0245 
6 5533] 4)0071 7 1147; 4)00911 

6 6827! 4)0293 7:6041 4)01731 
6.812 

6 9414 
-O0766! 7.4026 4)02551 

4)0248, 7 5483 4)12531 
7.07741 0.0889, ' 7 6763' 0.02181 

7.2001! -0 049' 7 8042 4). 04881 
7 23331 -0.0031 7 9286, , 4)0724 
7 36931 41.0258: 8 056(; 4).0224 
7.49541 4)0028 ' 8.1-7.1' 4)04311 

761151 -00528 8.2982 4)02861 
7 7309! 0.0121 8.4013 4)03141 
7.8437! -0 013 8 419! 0 03431 

7.9555! -0 073 8 4973 4).0024 
8 056 0 0098 8 5186 0 0136 

8 1124 -0 019 8 543:- OOIO"" 
8 :285 -0 0387 8 5826 4).0603! 

8 3346 -0 0326 8 596X 0(Xl89 
8 3678 -0 0038 8 6963 0 047 

S4375 00204 8 "14 00255 

8.4441 -00864 8 ""0'» 0 (X188 

8.4474 00606, 8.8313 0 079 

8.5104 O016 88349 02184 

8 5701 0 0334 8 87.1 0 2054 

8 6 0 0363 8 938 0.1548 

8 9842 O0851 
9 083" 0 0 2 9 9 ' 
9 1 583 0.0822 

9 229-1 0 0173 
9 2543 0(126 

Note Shaded areas or areas of potential oil accumulation liased on 200 fliioresence units and hielier Page 5 



Appendix B. ROST Fluorescence Data and Interpreted Potential Oil Thickness' 

Depth iFluoresc.'iee iOJ Thick (ft) ] Depth IFluorcscence (ill Thick I ftl j Depth Fluorescence 
Potential 
Oil Thick (ft) 

(rpoo7A :trp(K)7A 
Depdi 

Potential 
Cid Thick (ftl 

1 11151 11 1181 0 04321 

11 4153) 150785 0 0585 
11.555! 

9 3822 4j.()285 
0.03821 9.3954 410166 

11.504] 0 0804] 1 2 14941 -().()035 

0 03651 0 13541 

0 0755 -0 0561 : 
0.0971 1 2 69371 

12.16141 3.3287 12.83691 .1026 
12.29571 .42321 
12.4255! 1 33991 

0 2239] 
4)0878 

12 579 O0204] 134313 

12.-933 1 6187 4)0116 
12.9313] 
130766] 12.2956! 4)0348 

13.22551 1414381 

11 2-05! 14 2799! 
13.31991 9 8468! 

3 6325! 14.552: -0 065 

3.02 146809 

13 7703 1.7726! 4) 1142' 
13 9083! 0.6245. 

15.0927 

0.1515, 1 5 228 
15 32551 

0 28741 154222 

14 7363 15.7086 2.8148 

14 8743 1585181 3.7918. 
15.016 0.2256. 1598791 

15 1467 0.14581 5 0774 
15 2775 0 24081 1528151 

0.269-; 16 4247 

15 539! 0.2091' 16.57161 1.70421 
1 5 6697 0.0316! 16.7148 04818! 
15 8041 
1535131 0 00651 

0.33241 
0.3253! 

15.8549 0 05731 

0.0931 
1 5.1 092 43.00731 

16 23991 000981 1-.5849! 0 6463) 
16.3779 4).04281 17 7281 ! 02709] 

16.5123 0.03781 17.8749 0.0456 

16 6503 0 0108! 18 0217' 0 2332 
16.7847 4).0344! 18.1686 0 194 

16.93 4).06771 183154 
17 0571 4)0245! 18.4622 0.1139 
17.1878 4)0351 18.5123 
17.3186 J).069] 18.5911 4)0872 
17 4566 4)11141 18.6412 

17.5946 
17.7326 

4)16581 18.7881 :.0452 

17.8706 19 08521 44 5666 
18.0086 0.0039] 

18.1466 36 5839 

18.2846 0 03881 19.5507! 35.5415 

18 4225! 19 6725' 30 1 "89 

18 5679 
1.7059! 

19 6868' 

0.15341 19 8551 
-0.00841 : 0 0448 

:o.::o3 :3906 

18 9783! -0.05631 : 0 3778 6 8753 

19 1163 J).03591 

-0 09061 :0 "073 
19.1998 6 5945 

: i 0331 6 8996 

19.4831 "8:5 

19.6248 0.1956 3 825" 

19 762 0 2368] : i . 3 5 : 5 1 : i : i 

19 9044! 01379! :i 5:oi 189 

20.0497 

20.18 

01418 21.67"6 0.4116 

0 16631 21.8388 0 0 5 5 : 

20.3366 21 8557 

0 3241 

0 34641 :.1646 26 6452 

20.9104 
0 3752 
0 4031 : 4941 8" 0786 

.0593! 0 31081 

Note Shaded areas or areas of po(ential oil accumulation based on :0<1 Jliioresence units and hiplier Page 6 



Appendix B. ROST Fluorescence Data and Interpreted Potential Oil Thickness' 

ICP005 
Depth 

JCP005 ]Potenual :(,T006 ]CPiM6 iPotenual ICP1K.1" CPOOl 
Fluorescence lOdThick(ft) 

21 19731 0 21961 
21.34621 0.5113 
21 4879 

21 6295 
21 "675 
21 9092 
22.0545 

22.1925 
22 3377 

22.4213 

Depth iFluorcscence !t?)il Tliick 1 ft} :Dep(h 'Fluorescence 

22 54091 88 8495! 1 
22."984l 120.2258] | 

j 0.49391 ] : : 97741 315 55"4 
04187] 

0 39:41 
0 3:7 | 

03857 

0.4216 
0 46761 

1 0.3795! 
22.5484] 1.1751 
22 6937 
22 8317 

22.9733 

23 1113 
232566 

1 1 :42 
1.1977 

1.174 

23.15551 233 9241 0 36 

23.33551 76 3135! j 
23 51811 39.4221! 
23 6936! 37.7-73| | 

23.88341 92 3526 
24.05241 63 0111 

24 24141 219523! 
24 4133: 23.5005! 1 

:4 5888! 9 93" ! 1 
24 6425! 33 8965! 1 
24 6496! 26 9045! 1 

1.22271 24 8287' 2.6882 
1.16291 ' 24997 , 1.3345] 

23 4019! 1.197] 25 1653' 0."441 

23.53991 1.113] 25 3371 3.7716! 
23.57791 107811 25.509: 17 0788 

238159! 1 1256i : 256737: 30 0626 
23.95391 I.02I 1 25 84561 0.7381 

)Potential lLT(X)7A |CPlX17A 
Od Thick iftllDepdi IFluorcscence 

1 Potcntai 
Oil Thick-(ft) 

A . i . 
: 1 

1 1 
1 ! 

1 
1 

i 
) j 

1 1 

j ' ' 1 
' ' 1 
! !. 
! 

! 1 

! 1 
' ' • 1 
1 ! 1 

! : 1 1 

24.09191 1.0124! ! 25 99241 0.4851 ) 
24.22991 1.1681 ' 26 15! 0.3115! j 

24.36431 118041 26 30031 02811 1 
24.49871 139431 1 25 44361 0 2986i ! 

24.6367 1 2 82481 , 26 5553! 0.3734; 

! 1 
] I 

i . • 

24.77831 93777I 255692! 04419 ! 1 ' 1 1 

24.91271 4.07951 26 "945! 0 4056: ' ' 
25.0507: 3-052! , 26 9234: 0 4056: 1 ' 

25 1887! 3.54851 27 0523' 03948 ' ' ' ' 
25.3267' 3 09721 27 1884 0.229' ' ' ' 
25.42841 3.9722! I 27 328! 0.2056. 1 ! ! 1 ' 
25.6O27! 4 74531 2-4641 0 1057' 1 ' ' 
25.59351 2.92481 ! 27 5956 0 0411. 1 1 
25.75531 15765! ] 27.7362 0 03341 . ' : : 
25 8897' 14662! | 27 8544: 0 0431: ' 1 1 ! ' 
26.0313: 1.0572! 1 27 8687 0.0531! : . ' , ] 

26.17291 0.7"89: 1 27 9224: 00797 ' 1 , 1 1 1 | 
26.3037 

26.4272 

26.5543 

09943 : ! 28.0477. 0 1131: ' ! 1 

091631 ^ 28 1981' 03136: ! : ' ! ' 
0 807: : 28 35211 04799 . ! : : : 

26.67781 0 8362! 1 28.5025' 0 5005 ' ' 1 
257941 0.2946' i 28 56! 0.5821 1 ' ' 
26.892i 0.34891 1 28.814! 0491 ! ! : ' | 

26.9901 

27.0845 
27.1354 

27 1753 

) 

0.5448: j 28 925 0 5229! i ; : , 1 
0.5546! 1 28 9966 0 4371! ' 1 ! 1 : ] | 

0 51881 29.1585. 0 58351 
O8035] 

! 
: 9 3 3 3 : 049231 

1 ! 1 1 1 

29 50511 0.2851 1 ! 

: 296805 0.1307' ] 

1 29 8345: 0 1156. j j 

1 1 

j 1 

i 29 9921' 0 1214: 1 : 1 : : 1 
! 30.1675. 02018! ! : j : i 1 j 
1 30 3358: 0 1572: , . J 

30 5113! 0.22551 1 
1 : 30 676: 0 0916! : 

1 ! 1 30 8407! 0 2115! 

! ! ' 30 9875! 0 201: ! j 

1 1 1 

! ! 1 
i i i ' 

, 
! i 31 1057 0 1998. 1 1 : 1 1 

j 31 1154' 0.2921 1 ' 1 

: ' 31 22-4 0202 ! . 1 I 
1 31 3062 02134. ! ' ! ! 

1 31 3384 o : " 4 ! ' ! 1 

. 1 31 40:91 0 : 9 : 1 1 1 
1 ] 31 4 :08 . 0 4778! ! . . 

! ! 3 1 4 9 : 4 : 0 3841 1 ' ' 1 
] 1 31 6:S4! 0 4631. ! ! 1 1 
1 ! 31 6 3 : 0 5851 1 , 1 

' 1 

Note Shaded areas or areas of potential oil accumulation ha.seil on Zt'X') fliioresence uniLi and higher 



Appendix B. ROST Fluorescence Data and Interpreted Potential Oil Thickness' 

|(rP005 'CP0fi5 iPotenual 
JDepth 'Fluorescence ]0d Thick (ft) 

1 ' 
' i 

1 1 

1 : ! 
1 ' 

) 1 
i 

1 ! 
1 

! ! 
j j 

(TPOOe iCP006 Potenual :CTOO" ;CrP007 
Depth iFluorcscence iC'il Thick iftl Depdi ]Fluorescencc 

1 1 '• 
1 1 • 

' 
i 1 
i ! ' 1 

1 : 1 

: ! 
i i 

( 
1 • 

! ; : 

! 1 i 

1 
i ! 

1 1 
i 

1 

; : 
' 

1 

i 
1 1 ! 

Potential 
Oil Thick (ft) 

CPW7A |CPf)07A IPotentiai 
Depth [Fluorescence 

\ 
' 

Od Thick (ft) 

! 

1 

1 

! 1 

i ^ 1 

Note Shaded areas or areas of potential oil accumulation based on 200 fliioresence units and hiejier Pages 



Appendix B. ROST Fluorescence Data and Interpreted Potential Oil Thickness' 

|CP007B 
Depth 

0 096., 

0.2127 

\cp<xnB 
IFluorcscence 

] Potential ICP(I08 
!od Thick (ft) 1 Depth 

1 0 5832! ! 0.0752 

|CP(lii8 Potential :CP0i:i9 
'Fluorescence |Oil Thick iftlJDepdi 
! 1.3444! i 0 111 

i O5I5I 1 0:1491 0 .7 i :3 ! 
0.347] 0 19861 | 0 3509 

0 47-8 1 0131 :1 1 04"99 
1 0-2551 
] 0.1327] 

0.60851 0 1508] ; 061591 0.0194i 

0.^429 
0.8737 

1.0044 

1.1351 

12695 
I 4148 

1 5455 
1.6872 

1.8325 
1 9 7 " 
2.1157 
2 2574 

2.402-
2 5407 

2.5842 
2.6315 
2.-767 

2.9111 

3 0564 

3.198 

3 3469 
3.4886 
3 6338 
3 " 5 5 

39099 
40479 

4 1931 
43312 
4 4728 
4.6144 
47574 
4.8868 

5.0321 
5.1701 

5.3081 
5.4461 
5 5914 

5.733 
5.871 

5 9401 
6.0853 
52306 

6 3722 
65175 

6.6592 
6.-972 

6 9388 
7.0841 
7.2221 

7.36011 
7.48721 
7.61071 

7.7451! 

7 8722 
8.0029 
8.1373' 

8 2753 
8.4133 
8.5477 

8.5784 

8 8056 

8 9363 

9 0779 
9 1587 

9 2741 
9.4084 

9.5501 
9 5881 
9 8334 

9.9714 

10.1166 

10.2583 
103999 

10 5379 

10.6832 

108212 
10.9701 
10.9774 

11 119 

1 0 0931 1 0 -448 
) 0 0977 1 1 0 8702 

1 0.0024] 
1 4).0027] 

0 17891 1 0 99551 4)03871 
:' 0.0414i 1 1 1315 

j 0 2526 

i 0 3943 
! 0.5323 

( : T 0 0 9 IPotenual ITPUIO 
Fluorescence !Oil Thick (ft)!Depdi 

2 06431 1 0 0129 
1.82881 0 1509 
03811 
0 1115 

0 : 9 6 : 
0 4342 

0.66661 4)00581 1 0 5831 
] 0 8083 
1 09463 

1 0807 
0 00381 1 1.2187 

] 0.1341 ] 1 25691 41.04841 1 1 354 
1 0.0981 ] 

-0.0101 i 

1 3894! 001681 ' 1 4983 
1 5147 1 00504] 1 1 6472 

1 O0539] i 1 541 4).0182] ] 1 7889 
1' 0 0331 i 1 "617 

I 0001 
1 0 0291 

1 8907 

20196 

-0(X)15i i 1.9305 
4)064] 
O0581 ] 

] 0 01531 ] 2 1'!S5! 0 1048] 
1 4).0134| i 2 2702 

1 0.0126] 
) 0 02611 

2 3991 
2.528 

0.00391 i 2 6104 

4)01621 
4)0013] 
4)0024] 

4).012-! 

0.0132' 
0.0019 

0.03051 

2.-106 

2.8395 

2 9613 
3 0902 

3.1869 

3.2943 
3 4232 

4).0035| 1 3 5628 
4102"9) 1 3 6953 
0 0 2 - 1 ! ! 3 8314 

-0 0357] 1 3 9675 
41.01841 1 4 1035 

4) 02041 1 4 2396 
4)04731 1 4.3721 

4).0254 1 4.433 
0 011 ) 4 5153 

0.0211 1 4 5442 
4) 01941 , 4 - 8 3 9 

-001551 ] 4 9199 
4) 0061 j 5.0524 

-001251 5.1921 
4).0475 

4)0012 
4)0664 
4)02441 

5.3317 

5 4642 
5 6038 
5.7471' 

4)071 1 5 876 

4).05531 5 9906 
4).0056 , 6.1302 

4).03631 6.:663 

4).0399! 6.3952 

4).02961 6 5313 
4).0008i 1 6 6673 
001241 6 7998 

41.0131 1 6.93:3 
0 0034] 7.0684 

4)03171 7:Ofl8 

43 0078: 73333 
4).0377: 7 4658 

4)0039! 7 5983 
4)0479 ' 7 7344 

4 ) 0 : 9 9 7.8633 
0 0107 7 9958 

41.0008 8. i :82 
41.0117 8.2572 

4)0126 8.3932 
0 113 8 5293 

0.114 S6618 
0 0937 8 "978 
0 0254 8 9339 

0 3448 9 0664 
0 5347 9 1452 

0 4462 9 2168 
0 1899 9 36 

0 370 : 9 5 0 3 : 

1 3 4 5 : 9 6393 

0 7869 9 "79 
0 48"" 9 9 : : : 
0 1 0 : 6 10 0618 

0.4644 10 1979 
: 3 3 9 6 10 3447 

10 4937 10 4808 
11 4:13 10 6:04 

130:91 1 0 - « i ] 

00191 
4) 0574 

4)0125 
-0 0302 

4)0945 
4)0339 

4)0715 
4)0499 
-0.0287 

4)0966 

4) 0303 

2 0685 
2.2138 
2.3554 

1 I :.4934 
I :6351 

2.6714 
2.7549 

1 2.8966 
3 0346 

3 1799 
3 3179 

3 4631. 
i 3.6048 

1 3 7501 
4)09] 1 38881 

4)0511 
-0.0345 

1 4 0297 
1 4 1786 

4)014] 
-00449) 

-0 0703 
-0 0093 
-0 0087 

00015 

4 3203 
4 4655 
4 6144 
4 7524 

j 4 8941 
1 5 0357 

4)0132| 
4)0357 

4)034 

4)0242 
4)0052 

4)0096 
4)0214 
4)0197 
0 0271 

-0 0682 
4)0284 

4)0665 

0.0679 

5.181 
5 32261 

5.45431 

5 60591 
5.7439I 

1 5.8819! 

5 9836] 
6.0454j 

6.187 
6.3287 

5 47391 
5.61191 

6 -536 

-0.00291 5.8989 

0.06521 7.0405 
0.0762! ' 7.1785 
0 10591 7.3201! 

017141 74618! 
0 0971! 7 5998] 

0 0873! 7.7196) 
0 0372, 7.8504] 

0 0265 7.99571 
00368 8 1373! 

00773 ' 8 27891 
0.13961 8.42O61 

0 049 8 5586 

00379: 8.70751 
-0.0379 8 8491 ! 
-0.0424 8 9835! 

-0 0738. 9 1252' 
-0.1066 9 25591 
4)0306 9.3358: 

-0 0402 9.492 
4)0334 9 6336! 
-0 0491 9 7-1 61 
4100:1 9 9096' 

-0 049 : 10.0513: 

-0.0.'i05 10 1965! 

ftOOl- 10 338 : 
1.9287 10 51:5 
0 5703 1 0 6-6 
03009 108176 

0 1995 109629 

0.2451 11 1045 
0.1702 11 2498 

-0 0471 11 4059 
OriOi):: 11 56:1 

4) 0287 1 

4)0989 

4)0881 

07175 
0 8591 

1 0008 
00082) i 1 1424 

4)01491 1 1 2804 
4)0453 

-0 0558 
4)0475 

1 4257 

i 1 5746 
1 7162 

4).028j 1 18797 
4)0682; 1 2.014 
4)0111 
0 01 55 
00141 

4)021 
4)0019 
4)0215 
0 0399 

2 0903 
2 2392 
: 4 o : 7 

2 5552 
2 -005 

2.853 

2 9983 
0 0049] : 3 0745 

4)012S| 1 3 238 

4).0113| 33832] 
4)02661 ' 3 5249 
0.02161 : 3 67021 

0 03051 ' 3.83 
00339) 3.9898 

-005231 ' 4 1387 
001231 42876: 

4)01) 4.4365 
-0.00871 4 581-

0.1414] 4 - 3 4 3 
4).0463J 4 8832 
4)0528] 5.0321 
4)02681 : 5 1846 
4)0593) 
-0 02441 

5.3253 
5 4679 

4).OI2l 5 6132 

00022! 5 7585 
4)03411 5 9074 

4).087: 6 0563 

4)00821 6 2052 
-0 08411 6.3105 
4)11251 6.3141 
4)0557] 6.3613 

-0 05541 6.5139 

4)05511 6.5664 
4)0407! 6.7972 

4)0541! 59824 

410654! 7 1313 
41.08261 7.;766 
01051! 74218 
037161 75744 

18.71851 77196 

57S524' "8322 ' 
60 1 599. 7 8395 
75.24971 7 9 9 : 
8:.857! 8 1446 

9 6 : : 6 , 8 :935 
115 1216; 8.446 

1:22145: 8.5949 
132.343! 8 7438 

125 6372! 8 8964 
111 6777: 90416 

109 1448: 9 1869 
100.8609 9 3394 

51 44361 9.492 
68 9282' 9 6118 

1002467! 9 6 7 - 2 

103 25851 9 8261 
127"417| 9975 

1288604! 10 1239 

123 "031! 102728 

154 468-! 10 392" 

116364 1115-43, 

128 0938' 

255 .2 :3 : 

11) -304 
108757 

:38 66:5 11 o : s : 
: - 5 3369 11 17-1 

: 9 : 5 1 4 8 
149 3339 

(143 11 326 

113951 
33 91(151 1 1 1 544 

(..•POlO j Potential 
Fluorescence ]0U Thick (ft 1 

4)00621 

0 3031! 
0 480" 1 
0.4029 i 

0197 

0.1893 
0.187-

0.27-

0 1 1 5 . 

] ) 
) 

0.55441 1 
1 25821 

5 95021 
15.8353! 

26 5623: 
36.3135! 
39 40491 

80 3453! 
1 16 0903 1 
136 3888: 
102.0591' 

51 1229. 
243715! 

12.955 

7.1404! 
6 746 

6 1 5 7 3 ' 

25 8225. 

56 743-
84 2931 

96.5336! 
102 0972! 
76 9236 

73.8379: 
60.7854: 

49 9649: 

50 2512! 
47.1955! 
47.0865: 
54.08231 

35 889' 

42.72651 
85.1 4641 

79 55621 
59.39941 
94 3617] 

97 01751 
87.38221 

100.4444! 

135 36251 

161.3833i 
188.38531 
164.6198) 

14284211 
192.66451 1 
185 2887 

211.9065 
180.2114 

84.5195 

145.8958 
154.921 

172.9758 
181 1417 

185.7082 

134 59 
138.8725 

166.9413 
184 4804 

2134218 
211 7786 

190 3413] 
1477154 

132 1375 
155-809 
1-5.4474] 
211 2636 

184 42781 

0 15 

0 31 

0 15 

146.95511 

105 5099! 

1518195 
1 58 9837 1 

154 35621 
130 0287! 

89 57081 
70 3574! 1 

Note Shaded areas or areas of potential oil accumulation hased on 2l^i fluoresence i.inits anil hi^ier Page 9 



.Appendix B. R O S T Fluorescence Data and Interpreted Potential Oil Thickness ' 

llTPtXl-B 
Depdi 

11 22S 
11 4023 

1 1 54J 

1 1 692S 
118418 

JCT007B 
j Fluorescence 

jPotenual JCP008 iCPf)08 IPotenual i(rP009 
!od Thick (ftl iDepdi iFluorcscence IC'il Thick (ftllDepth 

CP009 
Fluorescence 

I Potential | CPOIO 
)0d TliicktftliDepth 

kTPOlO ) Potenual 
) Fluorescence 0\\ Thick (ft) 

! 138651 i 1090331 00243! 11 "2551 4054181 1 1169651 63.18531 i 
1 10 77971 ; n 039-

) 4 9897] ) 11 186: 
1 4)05081 1 11881 •1 546819] ! 1184541 55.9:4 

] 0 0 : 0 9 i 1 :0 :34! 74.8169! i 12.0052! 54 45: 
1 2.20151 1 113258] 4100781 12.15861 56.0561 

3 9-21 1 ; 114555! 0 03741 12 3103! 114 1965 
11.98341 684091 ] 116087] 0 0206 1 12.459 
i : i : 8 -
i : . : 6 6 -

i : 4 i : 

:! :43S694 

668 :81 i 11."5191 01493: 1 1:51371 "4.59:9 

5.805:1 1 11 9345] 0 0596 
5.8-911 1 i : 074:1 0 3 3 : ! 

i : .43-41 4.1155 
i : .55t 3 . 7 i : : i 

I 12 21031 03379] 
1 12 34631 4)0172! 

i :5609) 6:.9:54 

i : - 0 6 i i : : .3307 
i : 8659 ] 15 1461 
13 011 1 : : . 8 6 i 8 

i:.68071 :.594l ! i : 3 7 1 4 ! 000941 1 13 15:9] 310048 
l : .826! 1.-2531 ; 12 3893' 4)0058! 

12.9676 

13 1056 

13.2509 
1 3 3998 

13 5451 
13 6831 
13 8247 

13.97 

14 1044 

14.2424 

14.3913 
14.5329 

145-1 

148126 
14.9506 

1 5 0922 
15.23-5 
15 3755 
15 5135 

15 6552 
15.7169 
15.7932 
15.8876 
16.0184 

16.1636 
16.3053 

16 4433 
15.5849 

16.7338 
16.8791 
17 0244 

1-0353 
17.0716 
17.2132 

17.3549 

17.4965 

17 6382 

17.7798 

17.9251 
18.074 

18.2192 

18.3609 
18.5134 
18.6587 

18.7931 
18 9384 

18 9965 

19109 

19 :543 

19.396 
19.5376 

19.6683 
1979911 
19 9335 
19 9589 
20 0497 

' 20 2204 

20 3838' 

20 5291 
20 6816' 
20 848" ' 

: i 0085 
: i 1647 

213245 
21 477 

21 6441 

21 8002 
21 9528 

22 1198 

22 2833 
22 2905 

j i . : i i : j 
0364 

0 : 7 7 2 ! 

0.1843J 

1 1.3-031 
0 1507 

0 0293 

0.3681 
1.0412 
0 1 9 9 

) 0.1836 
! 0.37351 
t 0.2093 

1 12.52891 0 1007: 
13 3018] 8.7:9 
13 476 

126686] 003041 1 13639? 

j 12 80821 4).0289i 
1 12.94-9! 0062! 

[ 4 7021 
1 24 0564 

13.8031 91.64 
13 959 

1 130911J 002511 1 140971 
) 98.8925 

! ] 
! 1 

1 12.1577] 64 34751 

1 i 12.3103) 61.68081 1 
0 1 ; 12.455 

1 1 12.508 
) 106 38721 1 
] 93.9305) 

! 12.-606) 90.33261 j 
! 12.9023 69 3864) 

1 129168] 74.193] | 
13 058^ ] 102.1749] 1 

] ] 132001! 82 6715 
] 13 3453 

57 87231 

13 22-2! 0.05341 1 14 23881 72.18551 
1 13 36681 0 00891 

13.5136 
13 6497 

13 79:9 
1 3 9362 

14 0722 
1 142119 

1 0.1031] i 14 3515 
] 0.0539 

0.02861 
00212 

4)0088 

14 4912 
14 6272 
14 7669 
1 4 8886 

0.01521 
1 4) 055 ] 
) 0 02991 

0.1006! 

1 0.0599 
0.2557 

1 0.3003 
) 0.4843 

14 384 
14 540: 

14 6601 
147145 
14 8671 

15 0051 

1 18.8928 
7.191 

j 3.4854 

4.2303 
] 3.142 

2.0753 
15 1541 : . 4 3 3 : 

1 1 1 5 2956 
1 1 15 4409 

0339I 1 15 5852 
0 2669 
01833 

0.67661 1 14 98171 02161 

1.2566] 
1 0988] 

15 1178 
15 2574 

108681 1 15 3971 

0 75631 1 15 5332 
07178] 

0 45031 
0.4757] 

0.28561 
0.22661 

2.29541 

8.6059 

0.591-
0 46851 
0 5544 

0.4283] 
0 44781 
0.5171 

0.4995 . _ 
0.4139) 
0.4712] 
0.4571 
0.4726 

0.4343 
0.4942 

0 4452 
0 4963 

0.4853 
0.5537 

0 6193 

0 69 
0.7653 

0 9611 
1.13021 

15.569 

0 2271 

! 15 "38" 
1 1 15 8222 

15 847" 

1 5 9857 

0.1341 j 16 1309 
0 1071 162-26 

0 0358 
0 0068 

156119 4)0349 
15.7587] 0.03 
15 8984] 4)0155 

15 038) 4). 0853 
16.18131 41.0196 

1 164106 
16 5522 
16 6975 

! 16 8355 
16 9735 

! 17 1224 

1"2786 

16.32091 41.09251 ' 17.4166 
16457 

16 5966 
16.7399 

16 8831 
17.0263 

17.1695 

17 3092 

1 7 4488 

17 5921 
17 7353 
17.8749 

18.0146 
18 1542 
18.2939 
18.4335 

18.5696 
18.7092 

18.8346 
18.9778 

191174 

19 2535 
19 3967 

90306] 1 19 5364 
12 2067) 19.6725) 

11.967! ! 198157 

15.9133' i 19 9553 
111.4814; 

295 8037 
275 184 

246 1 806 
346 1793 
286 9918 

307 1988 

349 488-
383 8433 

376 02" 
395.2313 I.5S~ 

20 09141 

20 2275] 
20 2776 
20 4172 
205497) 

4)0827 

4)0492 
4)0084 

4)0082 
0 0874 

0.1383 

4)0332 

17 5619 
1 1 7 6999 

1 17.8343 
: 17.9723 
1 18 1176 

18 2592 
18 3935 

4)03431 1 18 5388 
4)1436 

4)0822 
4)021 
0.057 

0 0423 
4)028! 
0 0361 

01211 
01173 

00878 
0 237 

01229 

0 1348 

0 1923 
0.1148 
0 2363 
0.3577 
04116 
0 2374 

0 2056 

0 1791 
02173 

18.5841 
18 84-5 
19.0037 

1 19.0764 

j 
191853 
19 3487 

19 5049 

19 6575 
197991 

19948 
20 086 

1 20 2313 
20 3911 
:o.5:9i 

1 :o 6707 
: 0 8 1 6 
: 0 954 

:i .0957 

: i :373 
: i 3789 
: i . 5 : 4 : 

: i .5695 

01631 ! 218111, 
20 68581 0.:656l : i .949l) 

: o 8 3 : 6 0 8-8:1 > :: .0908i 

20 38631 0.2451 22.236 
20 9185. 0 2564 22 3704] 

210546! 0 2548 : : .385i 

: i 1119. 0 38, : : 4 4 3 i l 

122 99991 i 21248 0 2706 22.5811 

90 932! 1 
36 41651 
47 15441 ' 

: i .384 1 3-98 : : 7 i i s ) 

: i 4556 44.5043 : : 845 : 
: i 5989' 108 4922 2: .984; 

] 3 4001 
] 9161 

51.9585 
102.0013 

1 58 6853 
] 37 9904 

79 8811 
85.3726 
56.9656 

1 83.113 
304696 

159 8846 
) 169.1388 
j • 27 5331 

13 1096 

40.2042 
) 22.7533 

24 1954 

18.4699 
22.4401 

162366 
21 9656 

14 1885 
155457 

19.1773 

9.1939 
3.9345 

24.0364 

23.5573 
22.1747 

7.5449 

1 

j 134975 
13 6577 

1 1148173 

1 IO280I 
j 21 9234 

13 8066! 52 9702 
13951S 

! 14 1008 
14 2388 
14 3768 
14.5184 
14.6564 

) 14 8053 
14.9397 

15.0814 
15 2157 

1 15 3574 

] 47.9949 
1 39 1574 
] 28 6099 

1 1 

! j 

! 1 

1 2531861 1 
1 52.6385) 
j 107 92051 

195 24221 
1116948] 

1 205 735 1 
i 214 394 

] 298 2013 
15.5099] 324 0754 | 
15 6007] 324 3966 

) 15.6261 
15.746 

10 70891 

15 8912 
16.0474 

16.2 
16.229 

16.3815 
16 5341 
16.6866 

16.8428 
16.999 

17.1515 
17.3077 

17.4638 
17 5273 

17 7725 
17.9214 

18.074 

18 1212 

18.2846 

18 4335 
18 5897 

18.7495 
18 8984 
19.0509 
19.0618 
19.2325 
1 9.4032 

19.5231 
14 7555 1 19 5901 
1123131 ! 198499 
8.69641 1 20 017 

7.3705 : 20 195 

3 3921 ! 20 3802 
3.4176 

6 977 

3.8038) 
1 1514! 

20 5472 
20 7034 

1 20 8196! 
20 97:2 

0 8597! ! 21 13921 
0 8961 
O5904I 

21 2991 

:' 21 45521 
0.4061 1 
0 3777 

O3I65I 
[ 

21 6077| 

21 7639 
i 2191281 

03156) 1 220617] 

O3O61) ! 22.2143I 

0 39821 

0.26081 
0 165J 1 

0.2273 

0 2055) 

02413! 

0 25491 1 
03171! 

22 3813 

22.5339I 
22.59I 

227445I 
22 8825 

23 04591 
23 22751 
23 34011 

0 3018' ' 23 4091 

0.66 
] 144.9187) j 

757694! 
46 1266! 

37.14581 1 
46.3209 
27 5101 
34.3434 

186 
13.7647 

24.9652 
15 6103 
22.0437 

35.4729! 1 
36.2578 

41.052 
67.1648 
29 6833 
268493 
22.3795 

26.4478 
17.3207 

13 6931 
14.4176 
12.8338 
13 5492 
22.4013 

12.214 

12.6313 

10.8021 
15 5868 
9 3047 

8.2366 

2.0002 
1 0186 

1.2255 

2.0621 
1 9829 
0.5064 

0.2483 
0.3628 
0 3675 
0.5574 
0.5344 

0 2695 
0 3 1 8 l | 
0 2973 
0.2327 1 
0.2431 

03504I 
0 6934) 

5 48581 

36 3095 
89.1578 

109 3695) 
92 11811 1 

Note Shaded areas or areas of polential oil accumulation based on 200 fluoresence luliLs and hisdier Page 10 



.Appendix B. ROST Fluorescence Data and Interpreted Potential Oil Thickness' 

CP007B (rP007B 
Depth Fluorescence 

IPotentiai .CP(X)8 
lOil Thick (ft) JDepth 

1CP008 jPotcnUiJ 
IFluorcscence iL'il Tliick (ft 

22.454 13 1587] 1 217385] 3060461 
22.521 16.6408] l 218889 

: : . 788 i l :7 5328] ! : : . o : 5 
1 47 7582] 
! 42 45841 

22.9406] 2594411 ! 220858! 1066111! 
23.10041 37 10941 , 22.19331 1112134! 
23.2566 
23 4019 

30.-573] I : : 3 3 : 9 ] 3734:31 
42 8045 

23.55081 39 3724 

1 22 47:6 

22 623 
1 18 58461 
1 31 1866 

23 7251] 29 53421 ! 22 7591 39 2438 
23 8849 

24 0556 
29 3803) ! 22.8951 
37 2672] 23 0383 

24 2081 1 22 9828 

24.3716] 21 4235 
24.5459] 10 8935 
24.7129 

24 8582 
25 0253 

8 1966 
9 9744 

30 6956 
25 18151 215271 

25 3413) 2 6552 
25.48291 2 0662 
25.5337 

25.7044 

25 8" 15 
26 0204 

26.162 

26 311 
254344 

26 5034 

45.1097 

46.2125! 
1 : 3 r ( ) 8 l 46.09811 

:3 314 
' : 3 4644 
! : 3 6 i i : 

:3 7509 
:3 9156 

:4 0839 

1 - • * - -

' 24.3632 
1 44841 1 :4.5064 

10 1469] 1 :4 6461 
4 3884] i : 4 7857 
0 7678 

0 6333 
0.3972 

0 2876 

0 3466 
26 5434! 0 1621 

25 54871 0 34-3 
26 67781 0 388 

24 9433 
25 0757 

25.1438 
1 25.2476 

25 2977 

! 25 3801 
25 5054 

25.6308 
26 7251 0 32411 1 25 7346 

268158 ' 05483! ! 25.8098 
26.8884 0.40641 i 25.9315 
26.9138 0 : 7 - 7 ' 25.9423 
26.9465' 0.6586, 26 0282 
27.0627! 0.2971 i 26 0927 

27.1463' 0.2555 1 25 2323 
26 3469 
25 4006 

25 5295 
26 6727 

26 8267 
1 , 26 9807 

! : 27.038: 
, 27.1884, 

27 3387 

' 27.4927, 
27.6574 

27 84 

27 9904 

28 1408 
28 2912 
28 4488 

28 4989 
28 6278 

28 7639 
28 9071 

29 0467 
29 1757 

29 3153 
29 3833 
29 4836 

29 6089 

29.745 
29 8882 
300314 

30 1 639 
30 3036 
30 4432 

30 5793 
30.7082 

30 8443 
3 0 9 7 3 : 

31 1092 

31 1415 

31 2238 
31 2381 

31 3062 
31 4494 

31 5855 
31 7|8 

31 750: 

' 31 "5"3 

83.22-7 1 

"6 7375 
69 84541 

53 4251 
23 4782' 

24 4681! 
209919 ' 
13 3659! 
20 7766) 
13.2048! 
4 - 3 I 8 I 
1.9076 

08899! 

6.6642 
2.8215 

17 3993 
33 1011 

2.4512 
4.5945 
0 6054! 

2).-403 
27.4274 

119.3272 
78.3214 

33.5892 
25 2673 
24.1388 
21.9466 
8.3664 

9.5766 

43.2915 
51 4359 

35 3708 
35.3548 

27 1733 
14.9898 

10.785 
6.9667 

7 2323 
7 1754 

6 4931 
3.0757 

1 4559 
09914 

1.2444 
1.3133 
0 8909 

0 83 
0.5224 
0.6314 

05503 
0 4207 

0 4371 

05962 
0 6401 
0 4997 

0 4098 

0 226 
0 1925 
0 1804 
02117 

0 1964 
0 3107 

0 5921 

0.2554 
0 2088 
0 3385 

01185 
0 2541 

1 2344 

1 4382 
1 5581 

CPOOO 
Depdi 

23.1222 
23.2639 

23.3982 

23.5362 
23.6779 

238195 
23.9503 

24 081 
24.219 
24 357 

24.4878 

24 6149 
24.6585 
24 9272 
25.0362 

25.1851 
25 3485 

25.4902 
25.6572 
25.7989 

25 886 
25 0349 
261875 
263436 
26.50341 

26 65961 

25 81.^1 
26 9792] 
27)3541 

27.2879' 

27 4332! 
27 5576! 
:7 712SI 
27 8726 

28 0215 
28 1704 

28.3302 
28 4864 
28 6317 

:8 784: 

: 8 9222 
28 9767 

28 9803 
29 1.547 

29 1619' 

29.16921 
29.2818' 
294234: 

29.5651 

29.7031 

29 8375 

29 9391 
29 9428 
30 0626 
301171 

CP009 
Fluorescence 

03793 
0 3528 

0 8048 
5 564 

17 4162 

Potential [CKllO 
Oil Thick!ft)IDeodi 

1 23 5653 
23.7178 

23 8304 
1 23 9866 

j i 24 1645 
10 5199] ] 24 3425 
90006 

13 7936 
i ! 24 5241 

' 24 5984 

20 28591 1 24 8473 
19 5361 
63.0371 

36 4637 

43 6886 
33379 

23 1904 

8.5632 
5.8075 

2.6332 
1 0651 
07136 
1.5667 
0 9357 
0 6727 

0 541 

05443 
06041 

0 5819 
0.304 

03299 

0 1532 
410406 
0 0057 

00589^ 
0 2878 
0.1835 
0.1484 

0075 
0 0922 
0.0349i 
00149 

0.081 
0 09461 

0062 
0 0522! 
0 0097! 

006991 

O0502' 
006091 

0.06851 

01432 

0249! 

O2502 
01043 
0 09761 

0.009 

i 25.018 
! :5.1778 

:5.3449 
1 :5.5156 

:5 6863 
: 5 8388 
: 5 9514 

:6 064 

! : 6 : i 6 5 
: 5 3 8 7 : 

: 6 5652 
! :6.7359 

: 6 8993 
! :7 0555 

: 7 : i i 6 

1 :7 .375l! 

! :7 5 3 i : 
1 :7 691 

! :7 8436 
! :S 0034 

' :8 1 559 
:S3157 

! :84719 
! : 8 6:44 
i :8.7988 

:8 9731 
:9 1401 

! : 9 : : 
! : 9 2818 
! 29 4307 

29 605 
29.7648 
29 9355 
30.0917 

30.2524 

30.4149 

30.5929 
30.7454 

30.8979 
31 0614 

31 : i 3 9 

31 36:8 
315154 

31.657 
318095, 
31.9366 
32 0238 

CPOIO 
Fluorescence 

55 37IS 

1 Potenual 
Oil Thick (ftl 

67.71361 

40 931 ' 
24.694e 

37.3325 

1 

1799331 
6.2727] 

91871 

7.73551 
7.2876 

4.5825 
4 9047 

4 29 
4 0122 

I 

1 
3 46951 

3 0361 
6.18431 
2.1939 

0.67891 
4)01 ! 

4)0455] 
4) 0247 1 

-0 03581 
-0.0016] 

4)02691 

-00355 
0 0281 

1 

0.0181 1 
00418 

0 0362 
01134 

0.088 

0 0753 
0 099 

01613 
0.1426 

0 309 
0 295 

0 4467 

0.4177 

0.215-
O1018 

-0 0435 
4) 0339 

0.0653 
0 0156 

0.0307 

0.0956 
4)0088 

4)0318 

-0.0665 

4)0958 

-0.0058 
-0 0552 
4)0318 
0.0175 

I 

Note Shaded areas or areas of potential oil accumulation base»l on 200 nuoreser.ce tmits and higher Page 11 



Appendix B. ROST Fluorescence Data and Interpreted Potential Oil Thickness' 

|CT007B 
1 Depth 

CP007B 
Fluorescence 

Potenual jCrPotiS \C?lna ]Potential 

]0J Thick (ft) IDepth JFluorescence Itjil Thick 
31 8862] 2 8448 

1 32 0008! 2.5014 

1 

32 0187] 0 3255 

32 0903! 0 3459 

:CP009 

ftl) Depth 
(.-P(KJ9 
Fluorescence 

32 2049! 0 223"! ! I 
! 32.23721 0 12-31 1 

, i i 1 } 

Po(ential 
Od Thick (ft 1 

CPiil 11 

Depth 

) 
1 

CTOIO 
fluorescence 

Potential 
Oil Thick (ft) 

1 1 
! 1 1 1 1 1 1 

1 

) 
1 ' 1 

1 . ! 

! 
! 

] 1 

! ! ! ! . ! 
i ' i i 
' ' 1 ! 1 

I 1 j 

• ! 1 
'• 

\ ; 
1 1 

i ! j 1 1 ! 1 1 

i 

( ' i 
1 i 

! '• \ 

Note Shaded areas or areas of potential oii accumulation based on 2i«l fluoresence 'uiit.s and higlier Page 12 



Appendix B. ROST Fluorescence Data and Interpreted Potential Oil Thickness' 

ItTPOll 
bepdl 

0 0165 
0 1546 
0 2998 

0 4451 
0 5867 

07284 
0 87 

10189 
11 569 

1 3058 
14547 

1 5964 

1 7489 
1 8942 
20431 

2192 
2 3373 
2.4826 
2.6024 
2.6787 

2.8348 
2.9765 

3.1.9 
3 2707 

3 4196 

3 5612 
3.7101 

3.8445 
3.9861 

4 1241 
4.2694 

4 3239 
4 3493 
4.4982 
4.6435 
4.7851 

4 934 

5.0866 
5.2318 
5.3771 
5.5297 

5.6749 
5.8238 
5.8819 
60127 

6.1616 

6.3032 

6.4521 
6.5974 

6.7427) 

6.8916 

- 0 3 6 9 
-1821 
7 3274 

-.4727 
7.618 

-.7632! 
- 9 1 2 1 
8 0538 
8 1954 
8.3479 

8.4896 
8.6312! 

8.7765 
8.9181 
9.0634 

9.1578 
9 2377 

9 383 
9 5247 

9 6663 

9 8079 

9.9205 
10 1058 

10 2547 

10.3999: 

10.5525 
10 7014 

108466 

10 9956 

11 1481 
11 2934: 
11 4459 

11 5912 

\C?0\ \ IPotentiai \C?0\Z 1CP(112 Potential 
JFluorescence :()d Thick (ft 1 !Depdi Fluorescence L'll Thick ift) 
] 4 3831 1 0 0-47 1 0 6609 

j 4 7255i 1 02018! 0 8 6 : 4 
1 4.9664] : 031441 14411 

2.97281 
) 0.2429! 

0.15011 

-00165] 
0 0231 

1 0 0452 
1 0 0O44 

0.0342 
4) 0222 
4)0245] 

0 4197 1 0 68 

0 52861 0 2535 

0 6303! 0 12 
0 72481 0 0794 

08254! 00151 
0 91361 4).0697! 

0 9608! 41 0349 
1 O i l " ' 0.0009 

1 1206) 4).0319! 
1.2405, 4).0245 

4)043 1 ! 1 35311 0.0199 
4)0009 
0.0291 

1 4729' -0.0397 

1.5819] -0.0562 
0.00531 ! 1.6944] -0 0323 
0.0306] . 181791 4)0707 
006561 1 193781 -00415 

0 0568 
0.0642 
0.11821 
0.0424 

4).002 
0.0107 

4)005 
4).0564 

2 06491 4) 0644. 
2.1921 00017 

2 3228! 4)0565 
2 45711 00145 
2.59511 0 041 
2 69321 0 0647 

2 "985! 0 3128 
2 9365! 0.5341 

43.0111 1 1 3 07821 0 3347 
4).009! 3.1944! 0.2746 

410259 

41.0822 

3.2089! 0 179 

3 3578' 0 r 2 7 

41.0453 1 3 4958. 0 1653 

4),0226 1 3 6447, 0 6011 
41,0205 3 "936. 0 2952 
4)0807 ! 3 9353. 0 1943 
43,0534 4 0806! 0 0898 

4),0519 4,2222 0 1274 
0,0255 4 3675! 0 0239 
0,1042 4 5091! 410521 
0 0765 4 658: -0 0415 
0,1111 4,8059 0,0151 

4)0137 4,9486 0,0768 

4)0008 5 0902 0 0501 
0,003: 1 52318! 01416 

4)02! 53735: 0 0 9 

4),0702' 1 5 5151! 00182 

43,0-03 ' 5.664! 0 0878' 
4)0954: 5.8129: 4)0392 

4)0436 ; 5 9546: O055 

4)0907 5 9982 0.0354 

4 )0851 , 6 0272; 0 048 

4)0067 6.1-25 0 0286 
4).0277 6 3214 01605 

4).041 6.4"03 0 4846 

4)0334 6.6192 07346 
4).0276 6.7545 0 6657 
4) 0287 6 9097 0 8611 
01326 -0587 0 8624 

0.1294 7 :076 0 5703 
-0.0158 7.3565 05838 
1.1579 7.5054 0.2555 

1.5279 7 6579 0.8606 

0.4262 7 7995 O i l 

0.0876 7 9521 0 0236 
0 0492 8 101 0 0829 
0 0393 8 2463 0 0446 

-0.0025 8 3988 0 0391 
0.0395 8 5441 0 0097 

-0 061 8 693 410541 
-0 0806 8 8382 -110356 

-0 0626 8 9835 4)0514 

-0.0551 9 1324 41002 
-0.0156 9 27"7 -0 1081 

0.0232 9 2995 41003 
-0.0277 9 383 4).0699 

4 ) 0 0 I | . 95319 -00488 

-0.0373! 9 6 7 - : 4)0-84 

0.0401, 9 8261 -0 0919 

0 24841 9 9714 -00226 

0 5487. ' 10 1203 4jO"15 

0"169 10 2692 410334 
1 015. 10 4108 410255 

0.5522 10 5597 4)009 
0 3741 10 "(15 -0 015 

!(rP012A CT012A 
'Depth .Fluorescence 

o.o:741 -0 05:4 

0 1 8 ! 00417 

0 33:51 -O0595 
056131 0.118 
1.4:931 0 0655 

: . :683] 0 1153 
2 8931 0 8231 

Potential ;CT()13A :CT013A 
(:id Thick (ft 1 Depdi JFluorescence 

0 005 " 1 -0 1693 

1 0 11821 0,8785 

' 0 2 3 - 5 ! 1,1684 
0,3398 

! 0 3588 

2.8966] 1.2679] 
3 42681 1 1548 
4 30211 0 7731 
5.17011 0 1186 

60I27J 0 1002 
6 10351 0.0O16 
61071! 0.1999 

6.13621 0 1 469 
7.0478 

8 0356 
9 0162 
9 4992 

) Potential 
(.)d Thick (ft) 

0,8811 1 

0,2902 

0 4306 0,2115 
0,456] -0 0015 

0,49961 4)0248 

, 0 5105 4) 151 

1 

j 

0051 1 
0,1318) 1 ! 1 1 

0:2021 : 
03964 ! : ! 1 

9.59] 04127] : : 1 ] 

10 5125 
11.4604 
12.4483 
12.7497 

12.7824 
13.6722 

03311 
02268 
O099 

4)015 
0,05 

0 185 

! : 1 

' 1 : 1 

! ! 

14.6637: 12019 
156806: 01017 
151491' -0 07061 

16 316:1 -004511 
17 2931: 4)2014 

18.3137! 4)1855! 
18.4-35: -01997 

18 5425: -0 2059 
18 68781 4).20751 
18 8258' 4)2537 

18971: -021371 

19 1199' -0.26421 
19 1708, -0 0682! ^ 
19 3088' 0 77411 
194504: 1.1031: 

196031 1.36121 ! 
19 7482! 2.4943! 

19.8935, 3 0448 

19.9843' 6.022! 
20.0315' 5.3329' 

201732' 5.8023' 

203184' 16 28291 
20471 : 14.1927! 

20609: 109721 
20747 101791' 

2089:3 6 i : i i 
210339' 17 6192 
21 1465. 33 9627: 

21 1973 19.136 
21.3245, 37 1229 

21.408: 5.4054 
21 .';315, 9.2099: ; 
21 6767. 5 7494 : 

21.8293 9.8919 ] 

21 9782 7 6515 ] 
22.1162' 109302 ) ] 
: : . : 6 8 7 ' : i 5959 

: : .4394: 4.9583 1 
: ; . 4903 : 6 4:89 ' . 

: : 5 5 2 : 62317 1 
22."08: 1 1818 1 
: : .8716 0 3997 ; . j 

33.01691 0 1581 1 
: 3 i 5 S 5 : 0 3 9 5 : ! [ 
: 3 30112: 0 38:4 . 1 

: 3 4382: 0 143: 1 

: 3 5762: 0 3252 
23 "251 ) 0 2203 1 : 

23.8741 0 1691 ! ; 

24.01 : J 02266 [ 

24.1573: 0.1399 ; 
:4:989l 0 05 ! 1 
:4.4406i 0 018 ' 
:4.5858' -0 0247 ' : : 

24 "347 0 005- ( 
24.8727; 4)0341! , ' 

25 0071: 0 02111 ' 
:5 148X: 0 04(191 i 

1 

,1 

Note Shaded are<is or areas of potetitial oil accumulation based on 2i>tl tluoreseuce 'uiit.s iind hialiei Page 13 



.Appendix B. ROST Fluorescence Data and Interpreted Potential Oil Thickness' 

(TPOll ICPOll : Potenual 

Depdi iFluorcscence Od Thick (ft) 
11 7401 

11 8853 
1 0 3803! 
1 0,4306! 

12,0343] 0,43"7! 

12,18321 0 -351 
12,3284 

12,4301 
12.4846 
12.5899 
12.5626 

12.8151 
12.9749 

1,35491 
1,1053! 
1,0154! 
0,9507! 

1 0O66I 

2 21531 
3,4668) 

13 12381 3.52571 
13 2727 

13 4252 
13 5741 

13.7231 
13 8792 
14 0281 

3,212 
2 1457 

2,2348 
2 58281 
3 04721 

3,222! 
14 1807] 3 0697 1 

14.3332! 3 11531 
14.48571 3 . " 4 1 - ! 

14.6419 
1 4 7944 

1,2311! 
0 4092! 

14.93971 03256] 

15 0851 5.0832! 

15 23-51 4 2211] 
15.38641 8.7197! 

15 4772' 5.9251! 
15.4881! 5 9255 

15 5753 4.7788 
15 7024! 2.4735 

15 7496 15 94161 
15 913' 375369 

16 091 4 6 - 8 0 3 ! 
16.27261 45.6971 
16.4469! 54 6048 
16 5995! 63.637 

16 7629: 37.1063 
169154 442019 

17 0789 19.3451: 
17.2532' 14 8003: 

17413! 17.76831 

17 5655: 24.74011 
17.729 6.8I5! 

17.9105' 26 2474 

18 0667' 5.08851 
18.2447 8.2891! 

18 4081 106393! 
18.5571 11.0806: 

18 7023: 4.7119' 
18.7785! 1.94 

18.942 1.1682 
19.0982 0.6376 
19 2507 0 4364 

194105 04373 
19 5594, 0.3142 

19.71921 0.285 
19 87541 0.3636 

20 0243! 0.4425 
2017321 05262 

1CP012 ](.T>012 IPotenual CP012A 
1 Depdi Fluorescence ILllI Tliick (ftl IDepdi 
1 1085751 

1 1099921 
11,1517! 

11297! 

11 43861 
! 11,58391 

11,73641 
! 11 8781! 
: 12 03061 

1 121759! 
1 12 32481 

12 4664! 

i : 6 1 5 3 ! 
1:688! 

i : 8 3 3 3 ! 
12,9785! 
13 12381 
13,2618 
13 4034 

135451! 
13 5831 
13,8284 

13,97 

14,1189 
14,25691 
1 4 3986 

14 5402 
14 6346; 
14 77261 

14,9179' 

15,0632! 
15,2048! 
15 3537 

1 5 5026 

156443 
15,7932 
15 9239 
16 0723 
16,2217 

16,3743' 
165196 

156685 
168174! 

16,9663' 
17,1188 
17,2713 
17,4166 
17,57:g; 

17,7253 

1-8742 

18 0195 

18,172 
18,3246 
18 4662 

186187 
187713 

18.9093 
190509 

19.1962 
19.2362 

-0 0337 

JlOtXll 

4) 0293 

4)075! 
4)0751 

4)03"5! 
4)03 

4) 0501 

0 051 
0 04941 

-0 0208! 
0 09441 

4).0315 
41.0174 

0016! 

4). 03061 
4)01831 
0.0042' 
0 0004, 

4) 0353 
O0256 
01084 

00099 
0 0986! 
0 12-2' 

2.6705 
2.1479 
1 2407 

1.4003 
0 4672 
0 2988 

0 029 
-0.0"87 
4)0017 

O0591 
0 0015 

4)0086 
-0 0302 
0.0499 

0 0452 
0 0429 

-0.0074 
43.0547 

4)023 
4)0107 

O0383 
4)0204 

0 0025 

00068 

0 036 

0.0253 

4)0129 
4).0078 
0 0502 

4)0483 
0 0456 

43.0597 
0 0299 

-0 0333 
0 0707 

|CP012A IPotenual 
IFluorcscence 

25 29041 -0 1969 
1 25 4284! 41.1541 

, 25 5592 

] 25 6863 

1 -0.1091 
1 41.1245 

1 25.79891 -0 1191 

Oil Thick (ft) 
UPniSA 1CP013A 
) Depth Fluorescence 

IPotentiai 
jOil Thick 1 ftl 

I 25 8098! -OIO3I 
25 8824] 41.0398 

25 955 0.0589 
26.01311 0.1692 

26.0785 
26.0967 

, 26 1403 
26 2383 
26 3255 
26 4054 

254163 
264599 
255398 
25 5579 

26 6306 
26 6669 
26 7286 

26 7395 
26 7504 
26 7577 
26 7649 
26 7686 

26 7831 
26.7976 

26 8339 

26 8412 
26.9066 
26 9538 
26 9756 

0.2482 
0.1218! 
O0241 1 

0 08831 
011331 
0 05231 
01001 ! 

02585] 
0.26261 
0 34641 

0 1689,1 
0.1494 
0 1571 

00105 
4)0188 
0 0117 

4) 0483: 
4)08471 

1 1 

1 

! 
1 

) 
' 

' 

1 

j 
] 

) j 
1 ( 

1 

' 
-0 0148! ! 1 ! 1 
4).07081 1 
-0 0688! 1 1 1 1 
4)0845! 

4)0812! 
-0 0585' 
-0 0573 

1 

1 i 
1 ! 
' , i 

1 

] 

20.3184' 0 2093 

2 0 4 6 7 3 ' 0.3627 

20 6163! 116958 ! 1 | 
20.7724 14 679S 

20.9431 32.2451 , 
21.0993] 32.9994 
21.18281 22.76-8 
21.2264! 46.8209 

21.3681 54 8111 

21 5169! 43.0656 1 
: i 684! 

21 8256 

9 7242 

44 609 
21 97461 14 6043 | 
22.0399! 16 6751 

22.1888: 20 2234 : 
22.3341' 14 0896 ( ' 

22.345: 1-2065 
22.38131 14.5"5 

22 5339: 28 1 "86 
22 6828! 6 97^5 

22.8389! 5 4354 _ J 22.9987! 5 8242 

23.1522! 4 0626 
23 322! 3 4234 : . ; , 

Note Shaded areas or areas of potential oil accumulation basetl on Ẑ xi Ouoresence uriifs iirid [ii(iher Page 14 



.Appendix B. ROST Fluorescence Data and Interpreted Potential Oil Thickness' 

CTOII 
Depdi 

(TPOll ]Polenual 1CTI112 1(JP012 iPotenual ICTOIIA !(rPlil2A IPotentiai ](rP013A !(n>013A IPotentiai 
Fluorescence lOd Thick (ftl IDepth 'Fluorescence '(Od Thick ift) IDepdi iFluorcscence 

23.46721 09116) ) 1 ! 1 
23.6125 1 1916| ) ; i ) 
23 7723] 10925! : ! ! _ [ 

23 9321! 0 5711 

24.0846 
24 2444 

0 6838 
0.5952 

24 40061 0 4804 
24 5386 0.4025 

24.-021 1 3972 
24 8619 

24 9999 
25 1-33 
25.2614 

25 3086 
25.4502 
25 6064 

25.7553 
25.9115 

26.064 

26.2202 
263727 

26.5252 

26.6632 

1 : : 

1 

' i 
1 1 1 
! 1 ! 1 

I 2521 1 1 1 1 ! ! 

1 2087] 1 : 1 1 ! 
06114 1 : 1 ! 1 

0 3704 1 1 : 1 1 
04317 
04127 

0 2081 

! 1 ' I 

1 
, 

1 

i 
0.284] 1 1 ' 

1 55841 ' : j ! 
0 7434! 1 . 

0.1895! 1 1 1 
0.1026 i 1 : 
0.0252 i 1 ' 

0.0238! ! • ! 

Oil Thick (ftl iDepdi !Fluorescence 
j 

! 

1 

1 

1 

1 

i:)d Thick (ftl 

1 

1 ' ' 
1 

1 
1 

i 
26 8194! 0.06921 ] | : : 1 :' 1 | 
2596S3 

27.1208 

0.0293) ! ! ! ! 1 
0.0554! 

27.2525: 0 2682 
27.39321 0 50-1 

! 1 ' . 

' 
27.5494' 1.5812: :' 

27 6947- 0.8262: 1 , ' 
27 8291' 0.6577: ; 1 

27.9-8 ' 0 3432 ; ! 
28.1305. 0 1828: ! 
28 2758 01565 

28.4283 0.1363 1 
28.53-3 0.0449 
28 5535 0 002 
28.77331 0 0823 
28.8859! 0.0736 
28.9694! 0.1793 

29.0421! 01763 1 
29 0784: 0 2323 ! 
29.1147 0 2569 1 

29.2382 0.314 
29.3617 0.2781 ' 

29.4815 0 2354 ] 

29.5978 0.2145 ! 
29.6668. 1 1105 

29.6849 1.991 

29.8048 1.039 

299319. 04142 
30.0554: 0.302 

30 1716 0.1065 : 
302878 0.0937 

30 2951 0.3057 
30 3169 0.3481 1 

. : 
1 ! 1 1 

' ! 

' . ' ' 
' ' ; 

! 
' 

1 ! ' ' . '• 
1 1 1 

] ; 

! ^ ' 
' 

1 

: 
1 1 

1 1 

: 

Note Shaded areas or areas o f p-.^tential oil accumulat ion ba-ied on 20(1 fluoresence mills and liiclier Page 15 



.Appendix B. ROST Fluorescence Data and Interpreted Potential Oil Thickness' 

(TPOIl 
Depdi 

(TPOll jPotenual lCPill2 |C:P012 iPotenual |(.T>012A !CP(112A 

Fluorescence lOil Thick (ftl 

1 

1 

1 

Depth IFluorcscence itjil Thick lft) IDepth IFluorcscence 
! 1 ' 

1 ' ! 

1 ! 

! ! . 
! 1 ' 

! • 

: • . 

1 1 1 1 1 
j I ; 1 1 1 

1 1 1 
1 1 
1 ! 1 

j 
1 1 
1 

1 
] 

1 

1 

I 

i 
1 ! 

I 1 

1 

1 1 
1 : 

1 

Potenual 

lliil Thick (ft) 
trP013A 1CP013A ] Potential 
Depdi 1 Fl uorescence Oil Thick (ft 1 

I 

j 
j 

! ' 
1 

1 

No(e Shaded areas or areas of potential oil accumulation based on 20(1 fluoresence units and lii^er Page 15 



.Appendix B. ROST Fluorescence Data and Interpreted Potential Oil Thickness' 

(TPOlcB 1CP013B 
Depdi 

0 0093 
0 1:5; 
o : 4 i -

0 343 . 
0 4342 

0 4955 
0 557-

0 594 

JFluorescence 
Potenual 
Od Thick (ft) 

)(n>013C 1CP013C 
iDepth JFluorescence 

iPoiential (n>014 ]CT014 ]Potenlial \C?0] 5 :C?0\5 
• rhi Tllick iftliDepdl 'Fluorescence lOil Thick (ftl IDepth Fluorescence 

1 Potential 
! Oil Thick (ft 1 

01077] 1 01182 1.3781 00819] 04604] 1 00311! 0.8441 
020051 1 02635] 1677 1 0:3081 0 6351 
0.6847 i 1 0 4124! 0 60761 ! 0.3725] 0 503 

058091 
0 44061 

1 0 07551 
0 1255] 

1 002681 
0 6194] - o o : 7 : : 

0 6303] 41.0088! 
07066] 4)13511 

0 "865 
0 8301 
0 8373 

-0 1 "43 1 
4).1982] 
-0 2586 1 

! 
1 

0.17631 1.8073 
032391 1.1571 

055041 003041 1 051771 034321 ! 04669! 05392! 

0 692li 4 )053 ' 
0 83011 4 )055 ' 
0 968li O020 

1 0 659-
1 : 0 804' 

) 0 0705 
0 1079 

] 1 0 94991 0(163 

1.10611 001561 ' 109881 0 1869 
1 2551 O0513 1 1 3368] 0 0591 

1 393! 00451 ! 1 3857] 0 0436 

1 }}\ \ 4).023: 1 1,531! 0 0863 
I 1 669i 4)09231 1.6799) 00256 
! 1.81071 4)1436 

) 1.95231 4)0165 
2 0976) 0 0526 
2 2465 

2 3845 

! 0 0246 
1 00667 

2 5334! 0.6387 

! 1 2 6751 3 3986 
j ) 2 6787 

! 2.-005 

1 4 4098 

! I ,8 : i6] 4)0529 
1 1,9741] 4)046 

1 2,1157 

1 ! 2,2646 
1 ! 24135 
] : 2 508 
[ : 2 5097 

4)0161 

-0.0223 
4)0109 
410094 

i 0.6049: 0 21561 
) 075-41 006141 

1 ' 090271 O0361 

! 0 04991 

1 1 2,7549 i 4),0425 

1 4.3885] 2 90021 -0.0682 
2.84571 8 5994] 3 0528 

2 99461 14 4242 
3 14351 13.1375 

3.28881 28.7651 
1 3 31791 34 0097 

3.4668 
3.6157 

3 "61 
3.9099 
4 0588 

4.2113 

4 3602 
j 4 491 
1 4 6399 

1 j 4.7888 

i 

1 

• 

1 
i 1 
1 ] 

) ] 

1 

4 9486 
5.0938 
5.2573 

5 4062 
5.5551 

5.704 

5.8565 

5 9945 

33 6659 
55.8696 
62.6014 
54.4815 

65 5181 

69 0413 
56 3591 

45 7232 
34 7591 
41.6839 
67 6353 
802296 
120.444 

1 58.9863 
159.5915 

148.5823 
131 4967 
103 8734 

6.11441 115.3793 
6 2597 

64122 
6.5575 
6 7064 

6.8589 

118.6975 

1106115 
1Z3 4398 

129 8856 
99.1567 

7.0042} 92.3962 

7 1458 
7.2911 

101.3844 
106.7404 

7.42551 114.476 

7 5562 
7 6979 

7 8322 
7.9702 
81119 
8.2499 

8 3915 

8.5332 

112.2614 
113.9184 

108.2761 
90 5061 
89 7124 
93 7377 

102 0905 

105 1695 

8.5821 63 6168 
8 8419 29 9999 

8 9908 34 4288 
9 1288 

9 2632 
9 2813 
9 4012 
9 5428 

9.5845 
9 8261 

9975 

101312 
10.2765 

1042171 

39 0787 

25 5603 
14.9071 

177134 

21 9899] 

:4 10(i: 

33.1:9 

38 8:65 
50 84091 
77.61981 

88.:698! 

1 1 10.5634! 1004445] 

! . ' 10 7086) 
1 108141 

: ' 10 8:49 

! 109883 
11 1735 

105 4707! 

101.7067 

i 0 9 . : : i 6 

53.41781 

16:8893: 
11 3587 1 100 11831 

11 5441 107 9263; 

! 1 3 2017 
0.0016 
0 0002 

i 3,34691 4)0207 
! 3,48861 4)0219 
! 3 6302 -0 (X189 

3 " 7 5 5 | 0,0078! 

1 1 0444! 0 0 1 5 ! 
1 18961 -00197 

1 33851 4)02181 

148021 4)0366 
1 1.6218! 4)05251 

176351 4)0385 
1 1.90511 4)0761 
! 2.05041 4).0415 

21956! 41.0032 
j 2.3409 0.0717 

2.48621 00495 

2.62-81 O0027 

] 2.6823 

2.6968 
00119 

1 0.0021 
2.7041) 4)0162 
2.7077] 0 0245 

2.71141 4)0153 
2.784] 00129 

2.9256] 0 0465 
3.0745] 0 0149 

3 92118 -0,0551! 1 3,22"ll O0217 
i ! 4 06241 0 02581 3 3761 0,0457 
] 4207-1 0,0112] 3,5249! 0 0007 

! 4 36021 0,09631 1 3 6702! 4)0288! 
1 4 50181 0 1328] ] 3,81541 0 0096 

4 64"1 
4 -924 
4 93"7 

5 0793 

00163! 39543] 00192 
0 09681 : 4 1132: -0 0272 
OO055I ! 4.26211 0 0041! 1 
0.02441 

1 5 22461 -0,00021 

536621 4)012) 
5 51511 0,0021] 

4.40"41 00012! | 
4 552"! 0 0257 
4 7016] 0.0253 

4.85051 002621 1 
! 5 66041 41,0121 ! 4,99581 0 0411 
! 5,8057! 0 0211 ] 

: 5,8166 
5,82-5 

1 5 9754 
i 51216 

! 6 2633 
) 6,4086 
1 65538 

-0 03891 
-O008I 
4)0461 

4) 0633 1 
4) 02861 

026061 
1.1069] 

1 67027 1 1.2822 

] 58444 0.66041 

1 6 9933 

! 7.1422 
! 7 2838 
1 7 4291 

7 578 
! 7 7196 

i 7.8549 
1 8 0138 

0.262Si 

-0 0422 
4)0118 
-0 0434 
00004 
0 0034 

4).0554] 

0.0146! 
1 8 1555:' -0 0089! 

! 8.29-1 
1 8 4424 
! 8 58-7 

0 0291 1 

0 0155! 
0 0168) 

1 3 72931 0 02581 
1 8 8782! 0 0459] 
) 90235) 4).0136l 

! 9.1143 0O492] 
i 9 1433 0 0148] 
! 9 2922 -0 0146) 

9 4411: -00441! 

5.1411 00154 

5.291 41.036 
543521 0.0547 
5.58411 0 0085 

5 7258] 0 0702 
5 874-1 4)0309 

6.02,! 0 0579 
6 02351 00021 
6.0308] 0.0301 

6.1289) 0 0211 

6.13621 00187 

6 13981 0.0451 
6 1507 
6 1 7:5 

0.031 1 
41.0013 

6.19061 00094 
6.19-9| 0 0545 
5 20521 0.007 
6.2088 
6 3577 

6 503 

6 6483 
6 -935 

69388 

0.0262 
0.0565 

-001 29 

4)0102 
4)0494 

4)0581 
7 0841] 41.0413 
7 2293 1 O0046 

73745! -00219 
7 52-21 00297! 1 
7 6724 

78213 
-001 43 i 1 
0 0206! 

9 5864 -0(1448! 1 7 963! (1.0077, ) 

9-353I -0 0663! ; 8.1119) -0.06081 
9 8842! :2744 , 8.2608! -0.06911 

; 100331! 12 1486: ; 8 4097] -0.01921 ) 
10.1857: 26 9736] 1 8.552: -0 0778! 1 
10:91 : 40 8746: 8 7184 -00484 

1 m 4181; 57 2:681 s S6l -00757 

10 5634; 914009: 9.01:6 -OOI 53 

10 7 i : 3 ! IOO8I04! 9 1 5 - S ! -00461 I 

10 8539 

10 9 : :9 

102.64441 9.29951 -0.024) 

89 "838] 9.4521 -0.02141 

10 981 70 48551 9 5356 0 00:4 
11 1:99 832167 953921 -00873 

1 I 2825! 93 43821 9 54651 -0 0055 
11.4241 1 1096108: 960461 -006-4 

Nclc Shaded areas or areas of potential oil accumulation based on 2f>0 fluoresence unit."; and hither Page 17 



.Appendix B. ROST Fluorescence Data and Interpreted Potential Oil Thickness' 

)(rP013B l(rP013B IPotenual 1(2P013C 1CP013C IPotenual 'CP()14 ICP014 
JDepdi IFluorcscence !0d Thick (ftl 1 Depdi iFluorcscence IC'il Thick l ft ll Depdi IFluorcscence 

! i 11 -038: 107 4951 
! : 1 11.8-81] 134 8227; 

) ' 1 12.03-9! 148 63391 
1 ! j 12 1941 104 4354! 

1 ! 1 12 35-5! 84 645! 
1 ! 1 1 12 5209: 76 4661 

! 
1 ' 

j 12 5509; 93 1956 
126371 ' 110-078: 

1 1 1 12 "969; 152.3144! 
1 1 1: 95041 1595:01 

1 131347' 15431:5 

! 13309! 161 4183 

1 
13 4871 2 0 7 : 3 : 3 0 18 

13 6.'i04; 170-932! 

13 8139! 1663002 
13 9882! 183 69891 

1 14 1481 167 081 
1 ! 14,3114! 16«,:96li 

1 4 4 8 : i ! 1533332! 

! 
1 

1 

) 1 

! 

:' 

1 ] 

1 

1 ! 
1 

14,65541 228 6421 0 17 

1482351 1-7,90261 
14 9-97! 174 6918] 
15,1467: 51 1334 

15 33561 29 6637 
15 5135, 29 5587) 
15 6842 31 5359 

15 844' 26 13-9i 
15 847-; 10 4517 

15 0002' 12 4526 
151673, 8 -783 
16 3271, 6 47621 

15 4978' 0 7463 
16 6793 0 2341 

16 8464 0 5465! 
17,028 7 00981 

17 1951 170518! 
17 3621 25 3225, 
17 5437, 36 9059 

17 6999' 27 97-6 
17 8561, 24 5794 

18 0159, 39 1031 
18 172' 528435 

18 3282 40 42"9! 

j 1 18 4953 41 98491 

1 1 

1 1 
1 

18,6551 52 4616! 
18 8294 62 3097! 

18 9928 56 9387) 
19,1381 56 59711 

19 2289 49,18011 

19 4032 2-2731 i 
19 5812 4 2 - 8 2 8 : 

19 7445 2154451 
1 199044 "14757 
1 20 0679 56 49551 

! 20 2385 147 03381 
20 4129 144 7784! 

20.5799 15 01:9! 
1 :0S124 11 8673 

! 20 994 18 089 
! 21.161 3 "088 

21 4806 12.9575 

216332 12 5822 
21 7821 9.7249 

21931 6 5134 

22 0835 13,1495 
22 2251 3 2973 

22,3668 03573 
22,3704 0 3858 

1 22 5084 0 4522 
22,515" 0 -072 

22 5646 0 5"26 

22 3062 0 753 
22 9552 0 5891 

23 104 0 4396 

23 253 0 48 IS 

23 3982 0 3233 
23 54-1 0 461 

: 3 6815 0 3369 
1 : 3 8 : 3 : 04533 

1 :3 9684 0 4531 

1 :4 1064 0551 
! : 4 : 4 4 4 0 40CI3 

:4 389- 0 6:68 

:4 5:4i 0 8495 

IPoiential ]t_T>015 nrP015 
ICIil Thick (ft) IDepth Fluorescence 

11 573' 123 3196! ' 96191 1 -0 0607 

] 11,7183; 1260449 
J 11 87081 145 0234 
! 12 03-91 100 0654 

12,18681 -6 776 

: , 9 63) -0 0431 

1 1 9 6336.1 -00496 
1 1 9 637; 

1 1 9 760" 
) -0 0094 

1 -00085 

Potential 
Oil Thick (ft 1 

12,3393) 896604] : 990<1] 019131 1 
( 12,41561 8882821 i I00622I 00585J 

12,4882! 7130291 ! 10:0381 0 12091 
12 6371 

! 12,736 
56.7415', j 10 3491] 1603251 | 
82 2212' ! 10 50161 32 9369 

1 12 93491 77,7993 

13 08381 92,992 
10 67231 54.6377 

10 7051 12.2694 
13 22911 122.7739! | 10835-] 23 3123 
13 3744! 124 2795 
13 5269! 30913 
13 5904) 35 7344 

13 83561 85 2138 

13 9809,'' 127 2154 
14 1371] 20878 

14 30051 5 0526 

14 4603! 7 342 
14 61281 10 1086 
14.7545) 24 1942 

14907! 31.7216 

) 
! 11 010! 1 66 07431 | 

11 169!>j 65.71251 
11.3152! 130.7707 

114713] 83.58541 

1162391 13.2305] 
11 - 9 a i l 13 48251 
11 9544J 15 2879] 

1 12.0996] 10 6762] 
1 12.24851 9 4121] 
1 12 401l! 2057121 

12.542-1 17 739] 
15.085! 23.14821 i I2 688J 15.3781 | 

15 2448] 28.5573I ' 12.8369! 12 215 
15.3937' 80 48931 12 887-) 15.9635 

15 55"! 116.658 
15 6988, 127.9115 
15 7024 69 088 

15.706! 7o :008 

15 78961 55.5102 
15.9385, 53 8583 

16 091' 36.8279 

15 2435 95.3525 
16 3888! 173.6793 
165486 161 3069 
16 6866, 180 0645 

12.8914! 15227 
. 13 0294 
1 13.1783 

12.7291 
16.01621 1 

1 13 32721 28.6383 

1 13 476! ( 19 3295 

; 13 6214 43.07431 1 
i 13.77751 45 08021 

1 13.926-1 48.40451 
j 14.0935! 61 286] 
1 14 2424! 72.23641 

14.3877 114 0797] | 

158355 689877 14 5329! 107 7003] 1 
169917 39.4914 ! 14689 1 38.79591 
17 1442 73444:1 14.8598: : 5 5554 

1 7 : 8 : : 6818351 1500151 3:64581 
174:39 : i : : 3 6 : . 151613! 53.3556I 

17.5S"3 85.9077! 15 3065:' 49.29881 | 
17 758 79.71611 15.45541 36.4894 
17 896 108 1737 15.61161 129.5596 

18.0413 95.1832! 15 77141 192.0769 
18.1866 125 3523: 15 91671 135.2025 
18 3246 134 07461 16 07281 86.3546 

18 4626 188.6469! 16 1891! 26.3196 
18.6042 195.6391! 16.2726] 42.2766 

18 7495 26 58' 16 4215: 242755 
18.9057 34.2224 16 570-11 19 4508 

18 971 31 1476, 16 7157! 69325 

19 08 39 1142 16 86821 9 0707 
192289 25.7817, 1700991 5192 

1937"8 27.1205' 17 15831 08844 
195158 40.0656 I7307T' 0 5884 

19 6611 33 2548: 1-45291 0 6379 
19.8027 17.10091 17.59821 5 3694 
199516 10.5897 17 73981 5.5762 
20.1187 107874! 1788511 23.08 

20.26"6 9 554! 18 0413 

20 4092 9.7982' 18 18661 

82.9151 

49 3883 
205509 11.58331 18.3318! I1.6456J 
20.6925 9.8795' 18 33551 7.3374 
30 8305 18 73:7] 18.345-4! 8.8364 
:o9867 : : 9 2 7 ! I835361 88031 

21 132 11.9626' 184154' 23 7885 
21 2"36 7.:507' IS 5534' 8.1585 

21 4225 5 12-4' 1869i 22.7225 ) 
21.5642 7 0104! 18 3357! 11.85051 | 
21 7131 4.1747, 18 9928 9.06341 
21 8801 671971 19 134; 6379] 

22(1218 57349. 19 283') 6.0636 

; : i 5 9 s 5 1956: 19 435'); 5 : o : i 

: : : " : 4 5 1 6 1 : 195158' 505:31 ) 
: : . 3 9 : : 4 : 0 7 9 1957-6 6.:388 

: : 5 4 4 8 38 7497 19 7301, 7435 

: : 6 9 3 7 14717 19879 8 6894! 
: : 3 3 8 9 1 5 : : 4 5 :n 11:79 4047 

22 9951 6 8621 20 1913 3 543 
23 144 8 8346 20 3366 3.3854; 

33 3002 17 3527 20 485 v 4 9218 1 

Note- Shaded areas or areas of ptMeniia! oil accumulation ba.'ied on 200 fluoresence unit."; and hi^ier Page 18 



.•\ppendi.x B. ROST Fluorescence Data and Interpreted Potential Oil Thickness' 

|(rP013B i(2P013B Potential CTOHC I t T o H C IPotenual CP014 ]CP014 IPotentiai :CP015 !CP(ll5 
Depdi JFluorescence :(:)d Thick 1 ft 1 Depdi IFluorcscence '(:iil Thic*; i ft 1,Depdi IFluorcscence 1 Oil Thick (ft 1 ;Depth 'Fluorescence 

J 1 ! : 4 6 6 : i l 09:65] : 3 4 5 : - i : .04i7l , : o 6 : - i l 17o i s 

• : 4 80011 o 4 " o : ' , :3 6:341 4.353: 
; :4 938ll 04301: 33 ""591 6 5154 

1 ; 20 7-24; 2.9352 

1 1 1 :5 06161 O4081 : 1 :3 9031 ] 3.5895! 
1 ! 25 19241 02"55i 1 2393941 4.2269 

: 5 3 i : : i 03 :S4 : :39539i 548O8 
,1 1 ' : 5 366"! 0 5:54: :4.oo47! 5.5:54 

) Potential | 
(:iil Thick (ftl 

20 9 1 " ; 6 7263! 
21 0631 3.9556 

21 2119: 1.4898 
21 3508; 2.578 

1 1 ! 25 41391 0 55381 i 24 03381 9.0413] 
: j 24 0447] 3 46491 

! ' ! 34.1355! 1.5659 

1 ! ! ! 24 :699! 10792 

1 1 1 1 1 24 3316; 0 8772 

1 ) ' 1 24 4769! 0 8835 
1 1 ! 1 1 1 24.61851 0804 
] ' ' 1 1 : 24."6-41 0.8777 
1 1 ! j 1 24 9091! 0.8844 
! 1 1 ] 1 ) 25 05071 0 8709 

i ! : 1 : 25 19241 0 7282 
1 1 ! ] : 25 3267, 1.2394 
j 1 : ) 25 46471 0656 

: : ! ! i 25.5811 0.6292 

1 ' 
1 i 

1 

21 5133! 03458 
2156581 05691 

21 8221 05899 
21.9673) 06753 

! : 2 . I I 9 8 ! 06434 
: : : 7 : 4 i 07357 

22.4213! 0 7905 
22.5529! 0 661 
22.70-161 06045 
22.8317! 04965 

i 

22 8353 0 52241 
22.8389! 0 59361 
: : 8 4 2 6 ! 05738 
22.8716; 05854 

23.0169! 0 5776! 
I ! ! : 5 6354! 0 35981 ! 23.1658 i 05309 

1 j 25-8071 0 3275 

25.9:51 3.7406 
1 1 1 :60749l 100085 

I i : : : 6 : i 6 5 i 6 6 5 i : 
1 1 1 ; j 2635091 7328 

' ' ) 1 1 :6 4"81 5 6221 

1 ' 1 

1 23 27)11 0 566 

23.3329) 0614 
23.48181 054821 

23 62-1 0.5174) 
23 7687 1 05448 1 

! 23.91031 05184 
1 : 6 60151 8 3028] l 24 05561 04276 
1 26 6959] 5 1872 
1 26 "431] 9 8605 

I . j 1 ) 25 "468 8 4376 

1 j 1 1 : 6 80851 56 :61 
1 j 1 ! :6 89 : 7 6951 

j j :6 93931 5-666 

1 1 1 1 : 6 9683l 5.7005 

i 

i 1 
1 1 

I 
] 

] 

) 1 

1 

1 ! 

1 ' 
j ' 

! 

1 ! 

1 
1 

! 
1 

1 

: 
1 

1 

' 24 20451 19.2251 
24 2844] 6.3243 

; 24 33521 1.0595 
24.48051 1.9127 
24.62221 1.1975 
24 76381 3.704 

; 24.9127 
' ] ' 27.0627 1 2 4 7 ' ! 25 058 

i 1 27 1535!, 15742! 1 25.196 

1 1 2" 1899 

27.2008 

1.4377 

I.6895I 
25.3485 

; 25.4974 
I 1 2-2661] 1 19261 1 25.6427 

1 ] 27 2807 1 1.27581 ! 25.788 

4 758 

3 9289 
44192 
7.3555 

57118 
4.5763 

3.4594 
1 ] 27 36051 19742; , 25 9441] 4 9044 
1 1 27 37141 1 2213' ' 26 0894 

1 
i 

1 26.1294 
6.7471 

5.2769 
! 26 1439! 5.327 
1 26 1475! 6.8419 

! ' 26 162! 6 8 
1 :6 . :7S3 

i 26 3001 

' 25.449 

26.5833 

13641 

2.4008 

3.1709 
0 6634 

26 7251 0.42231 
: 26.8557 1 0.125 

26.9756 
1 1 27 0954 

1 ) 27 2734 
27.3823 

1 27.4695 
1 27.5785 
! 27 6765 
1 27.7128 

! 27 7964 
27 909 

1 28 0179 

, 28 11 96 
28.1668 
28 2031 
28 2576 

0.1097 

0.0965 

07042 
07148 

O709| 
0 7524] 
0.8447 
0.6847 

04945 
0.5644 

0.5348 

0 5705 
0.5736) 

0.3925 
0.4758 

28.2867 1 0 4291 

28.3921 0.38421 
28.4:831 O607| 
28.4537 0 7487 

' 28.4683! 063531 

1 ! ! 28.4719! 0.695:1 
] 1 1 ! 284792. 0 - 3 ] 1 

, 1 ! ' 28 4828: 1.0785i j 

1 1 1 1 ! 28.5227 1 0 0 7 ; | 
! 1 ; 1 1 28.5264! 0 9151 

1 : ] : 1 28 5336. 1 13-81 | 

! 1 ! i 28 6:08. 1.06751 

! 1 ' ! • 

. ' < ; 1 1 
I ' 1 ; 1 1 1 

Note Shaded area.-; or areas o f potential oi l acciunulatjoi i based on Tix) fluoresenc; iiniLs and higlier Page 19 
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Appendix B. ROST Fluorescence Data and Interpreted Potential Oil Thickness' 

(n>013B 
1 Depdi 

troi 38 
Fluorescence 

Potenual 1CP013C 
Od Thick (ft) Depdi 

i(JPni3C 
iFluorcscence 

Potential ICT014 
l.'id Thick (ftl! Depdi 

CPOM 
Fluorescence 

! 1 1 
! ! 1 

1 

! 1 1 1 1 
1 i i 

; , 1 
1 1 

: : 1 i 
1 ' 1 1 1 

! 1 1 • ! 1 

1 i 
' ' 1 1 

Potential 
Oil Thick (ft) 

. 
1 • ' ' 1 i 

1 1 1 1 ! ! ! 
I l l 1 1 
' ! ' 
1 ' 1 
1 

1 ! 
i 1 

CPi)15 
Depdi 

CP015 
Fluorescence 

(Potential 
Oil Thick (ft 1 

: 

; 

Note Shaded areas or areas of potential oil accumulaiion based on 200 nuorescnce units and hiplier Page 20 



Appendix B. ROST Fluorescence Data and Inlerpreted Potential Oil Thicknes,s' 

|(n'016 
bepdl 

0 1037 
0 : 4 1 7 

0.3834 
0 5 : i 4 
0 6594 

0 801 
0 9354 
1 0734 

1 :078 
1.3458 
1 4838 
1 6254 

1.7598 
1 8942 

2.0431 
2 1847 

2.3228 
2.4644 

2.577 

2 5424 

2.7005) 
2.7259 
2.7295 
2.73321 

2.75861 
2.90021 

3.04191 
3 1799 

3 3215! 
3 45951 
3.5C : 
3.73'9: 

3 8735! 
4 0 1 5 : 
4 1605 
4 :985 
4 43:8 
4 5745 
4.7089 
4.8578 

5.0139' 
5.1519' 

5.29 
5.4316 

5.5805' 
5.7149 

5.8529 
5.9982 

6 049 
5 5284 

6.5466 
6.5901 
6.5938 
6.5974! 

6.7064 
6.8444! 

6.9933 
7.1349 

7 2766! 

7.4218! 

7.5635 
7.7087 

7.8504 
7 9957 
8 1 337 

8 2753 
8.417 

8.5659 

8.7039 
8 8554 
8.9944 
9 1 397 

9 285 
9 4302 

9.5755 
9.7208 

9 8661 
' 9 9024 

9 9823 
1012-5 

10 2801 
104217 

10.567 

10 7159 

CP016 iPotenual 
Fluorescence :0d Thick (ftl 

1 2828! 
1 1291 

0 807-! 

0 4652! 
O.I61 

0 0169! 
OOO661 

0.103-; 
0 0055! 
002161 

4)0285 
4)0315 

4)0411 
0 5088! 
0.4067 

0 1157 

0 0 - 5 3 

0.0121 
4)0078! 
4) 0363 
4)05431 
4).03061 

4)0135 
4 )0478 : 

4)0053! 
0.0197! 

0.0757! 
41.0014 

0.006" 
4).035-
4).0166 
4).0056 
4)0342 

0.0229 
-0.0555 
43.0294 

4)0053 
J).0358 

0 0203 
4).0189 
0.0607 

0 2512 
0.3214 
0 2914 

0 2684 

0 2365 
0.3406 
0.231" 

0.1919 
0.1764 

02465 
02414 
0.2154 

a 176 

0.1486 
0.0411 

410086 

0 003 
0 09-7 

0.3022 

0 2902 
0 258 

0.0211 
0.0244 

4)0215 
41.0501 
4)0984 

-0 0106 
4)0517 

-0 0268 
J).0651 
-0 0359' 
4)0219 
-0 0186 

0 0401 

0.0623 

0.0512 
01039 

0.0438 
00991 

0.3982 
0 4736 
0 5955 

0 739 

cpoi-
Depdi 

0 042 
0 1836) 
(13253 

0 4633 
(16085 

0-4651 
0.8882 
1 0225 
1 16781 
1.3095 
1 454-

1 5928 

1.7308 
1 3688 
:.0068 
: i 4 i : 

:.282S 

2 4 1 - 2 
2 5552 
2 5559 
2.8348 
2.9729 
3.1145 
3 1581 

3 2198 
3 35-8 

3 4922 
3 6302 
3 -646 
3.9026 

4 0442 
4 1822 
4 3203 
4 4583 
4 6072 

4 7452 
4 8868 
5 0248 

5.1665 
5 3045 
5 4534 
5 5987 

57403 
5.8783 
6 0235 

6 158 

6 3032 
6.4412 

5 4558 

6 532 
6 67 

6 8081 
6 9497 
7 0514 

7 2293 
7.371 

7 5126' 
7 6506. 

7.7959 

7.9412 
8 0828 

8 2281 
8.3734 
8 5114 
8 6567 

8.8019 
8.9436 
90816 
9 2269 

9 3685 
9 5138 

95518 
975-1 

98116 
9 S697 

9 8951 

9.9932 
10 1203 

10 2655 
10 4072 

10 5452 

1 0 6905 

108321 
10 9738 

CPOP )Po(enual ]CP018 
Fluorescence l(:iil Thick (ft 11 Depdi 

1 15191 0 071 1 

1367 1 1 0 2236 
1.18-51 I 03688 
12"12l • 05141 
088191 06557 

1 2811 1 1 0 80831 
1.67911 1 0 9572 
0.9588! ! 1 1097 

0.14591 ! 1.2551 
0.03411 1 1 4075! 
0.0066 

0 0143 
4)0361 

4).0335 
4)02:' 

1 5564 I 
1 "053! 
1 8506! 

:.oo3:i 
: . i 5 2 i ! 

410594 2.2973 
001131 1 24499 

0.154 

0 1234 

: 5951 
: 7404 

006131 27985 
0 08241 ] 2 9547 

41.0.^041 : 3 1036 

43.0132! 3 25251 
0054! 3 3941. 

4)0043: 3.5467! 
0 0292! 3 692 

4)06131 3 8372 
4)0458; 3 9861 

-0 0835; 4.135 
-0 0951 4 2803 
41.0769 4 4292 
-0 0259 4 5745 
4) 06-4 4 "234 
-0.0834: 4 8687 

4)0825 5.0139 
4).0532! 5 1665 
-0.0265 5 3154 
4).0487 5.46fl6 

4)0475 5 5059 

0.0109! 5 7548 
4)0636 5 9001 
0 0173 6 0163: 

-0.0349 6 0635 
4)0401 6 2124 

0.0426: 6 3613 
0 0244 6 503 

4)0096; 6 6555 
0.0359 5 8008 

0.0035, 6 9461 
4)0437 7.095 

00226; 7 2511 
-0 0553 1 7 4037 
-0 0382' 7.5489 
-0 0009. 7 7051 

0 0 1 6 1 ' 7.8504 
41.002 8.0029 

4)0174! 8 1518 
43 0129: 8 3044 

4)0053 8.4496 

4)0459 8 5985 
4)0358' 8-511 

4)0333' 8 9 
4)0262 9 0525 
4)0232' 9.2014 
4) 0569' 9 2995 
4)0638: 9.455" 
-0 0699; 9 6082 
-0 0122' 9 "571 

-0 0482 9 905 
-0 02! 10(1585 

00153! 10 2111 
4)0294' 10 3563 
00013! 10 5089 

4)0467! 10 6614 

-0 029 10 S06" 

-0 0499 10 9556 

-0 0853 11 1"81 
0 0343 11257 
0 0447 1 1 4t)95 

0 0167 11 5585 
0 0 3 : 4 11 7074 

.0 0409 1 1 8636 
0 u : 8 " 1: 11161 

.00-05 1: 1614 

CP(1I8 )Polential 
Fluorescence )("iil Tliick ift) 

0 :9011 

0.3295 
0.3857 

0 2636 
0 07581 

4)0701 

-0 0542 
4)0802 

)CP019 
Depdi 

0 (134-

0,172" 
0 3144 

0 4524 

0,586" 
: 0.7248 

r . -0 0465 j 
-0 02521 
-0 0282 
4) 0632 
-00132 
0O671 
03677 

1 6509 
1 9781 
2.1376 

1.4821 
0.9122 
0.9046 

0 8664 
1 0008 
1 1424 
1 2304 

1 4112 
1 549: 
1 5908 
1 8252 

1 1 9596 

) 2,09-6 

0 8822! 
2.0858 I 
2 6097] 
0 9437 

0 1232 
0 0325 

2,2392 
237-2 

2,5189 
2 5569 
2 578-

2,7295 
2,8712 
3,0128 
3,1544 

3,2888 

3,4305 
0.0661' 1 3 5"5" 

0.1:15 ' 3 "13" 
0 0349 ; 3.8191 
0.tX):4: 3 99" 

0 017 1 4 1433 

0 0339 4 : S 0 3 
0 0105 . 4.4292 

-00125 4 581" 
00402 4 7193 
-0 006 4.8687 

-0 0528 ! 5 0139 
-0.0206 5 1592 
0 0544 5 3045 

0.0218! 5 4498 

OOI 78 5 5914 
-0.0226. 5.-367 

4)0201 5 8819 
0.0043: 6 0091 

0 018: 6150" 

-0 0141 6.2996 
-0.0547! ' 6 463 

-0.0636. 6 6083 
-0O346| 6.6991 

- 0 0 4 1 ! ! 6 7972 

-0 0 :49 ' 1 6 9388' 
-0.0:87 1 7 0841 
0 0152! : 7 . :40 : 

-00187; 7 3 9 : 8 ! 
43.0115: : 7 5381 

41.0157! ! 7 687 

-0.0559. 1 7 8 3 : : 

-0 0045 ! 7.9775 
4) 0656 8.1228 

-0 0405 , 8.2581 

-0 0454 8.409" 
4).0027 8 5622 
4)0842 8 7111 

0 0015 8 86 
-0 0464 9 0089 

-00873 9 1651 
-0 0478 9 314 
4)0441 9 3176 

-0 0586 9 35"6 
-0 015 9.5029 

-0 0138 9 6554 
-0 05 9 s i x r 

0 0223 9 946 

-0 0006 1(11.1985 

0 123" 10 254" 

0.1174 103999 
0 0548 10 5"06 

-0 1X161 10 7304 
0 036" 10.8866 

0 024 1 1 li5 
0 0572 11.2135 

0 1018 11 3769 
0 0946 1 1 5294 

CT019 

Fluorescence 
0 7931 
0 6044 

)Potential 
lod Thick (ftl 

0 553! 1 
01743 
01303 
0,10311 1 

41,0438! 
4) 0034 i 

0 0425 
0 0946 
0,0741 
0,0469 
00014 

4)0496 
4)0318 

0 0366 
0 0426 

-0,0092 
41,0525 
41,0327 

41,002 
4)0598 
0,0111 

4)0025 

4)0363 
-00101 
4)0254 

0 0578 

1 
1 

] 

4)0744! 1 
4)05561 
0,00281 
0,0258! 
0 007\ 

-0 0281 
0,0101) 
0,00051 
0,01331 

4) 04041 

0,0009 
-IE-04I 

0 0229 
-0,022 

0 0235 
0 1712 
5,8179 1 

50 8061 1 1 
106,2552 
224,7249 

195,1429 

0 1 6 

187,37251 1 
192 72-

220,0611 
192,1157 
103,2194 

123,6984 
153,7957) 

197,6313 
205.2176 

180.85111 

173.5189 
163.5247 

195.8809 

210 2802 
229.4447 

199.6182 
152.2294! 
177.,5631 
197.0867 

174 9622 
167 3329 
206 1219 
212.5524 
2109274 
245 4741 

246 6391 

258.3374 

36 7337) 

161 6572 
1661147 

42 1084 
26 5054] 

24 02531 
14 1393 
13 1272 

0 14 

0 1 5 

0.30 

0 90 | 

Note Shaded areas or ;ircas of potential oil acciunulation based on 2iXl fluoresence unit-i and hielier Page 21 



Appendix B. ROST Fluorescence Data and Interpreted Potential Oil Thickness' 

CP016 iirpoi8 (Potential ;l.Tni9 Potenual 

Depdi Fluorescence Od Thick (ftl IDepdi IFluorcscence 0(1 Thick (ft)lDepdi Fluorescence ; Oil Thick (ft I ! Depth 'I uorescence Od Thick (ft) 
0408 

11.25341 10.2469 
11 1517 11 39141 12.579 9 6759 
1 1 2897 0 6935! 0 0493 12 6662] 12.13591 
11.4386 1517) 11 67471 4)0138 12.8224 12 29211 7 1174 

1.10941 

0 - 6 0 3 ! 

11 8236; 1 5473 

11 9616 1313111 2.162 
12.44461 

12.58531 
18 1313 
207195 

0.9701 1 12 0996 12.8492 

1.9919 12.2376 10 0527 
1 2 1 505 6.2519 123793 4)0751 I 13 5814] 15 5213 45 378 
12.29941 15.-391 1 :5173: -0 0337! 236157 33 676 
12.4156! 38 3685! 12 6589' 39 56021 

62.76171 1 2 55-
125915 

40 8921 
335121 

1 2 "969! 
12 9422 36 45351 

24 061 5 
97875 

1 3 0693 0.0272! 12.35191 13.6177) - 4829 
12 993! 13.7703' 55299] 

13 1383 13 309 4). 00641 145819 15 1145 6 5154! 

4)0124 14 8308 90222] 
13 5887 0 0601 14.97241 9 0756] 14.1952! 12.73161 

1.1246 13 7303 15.12861 1 4 34051 
15 28471 14 4785 

0.0831 15 431 14 602 
13.85381 15.5789 14.7545' 

13.9954 43 0107 14315 15.7278 11 8157 14.878! 13 8017 
14.1371 14 4567 4.5336! 14.5015 
14 2787 14 5983 4.2-3! 24.4293! 

14.424 0.0387 14.7436 16.30631 

14 8852 0.0525' 152 4 3547 1 

1 5 0232 0 0607 

0 0787! 151613 16 4869 0 5271 15 7206 
16 6358 15.7641 
1677741 15.8331 

0 85641 15 5825 16.93 02323: 1 5 8985 

15.4046 061641 1 5 7205 14.7331 15 9276 

15.5353 0.761 1 5 8586 1.4811 ! 28 341 

15.6697 07143! 15.9421 2.0152 51S13 

15.815 0 6572 15 9,566 1 8317 17.5655 10.6912! 
15.9602 19.5384! 160655 2.182 15.26391 
16 0983 4.3255 161999 5.3853! 192215 

7.8625 6.8601 ! 180413' 21.2151 

13.45561 6.7531 18.1975 51.4977] 

16 4324! 14.0251 18.3464 10357! 1 5 -084 47 2312 
16.436! 13257 16.4215 5 4471 18.5025 1 39731 168319 

16.5595! 56 3425 16 5522 591091 0.8271 1 35.9055 

16 6623 26 -993 72.6519 

16 83551 18.1834] 16 7676 54.731: 18.9638] 55 3891 
19.4535] 9 7871 

17.1115 1699281 31.6772! 05371 12.7511 I 
17 1308 27 8078! 11 8239! 

17.3839 38.183! 17.2688 19.327 0 3727 17 5692 9 27561 

17 2906! 15.70171 0.1514: 8 1382 

17.4747 59 4825! 17 4214 19.5848! 17.8633 

17.4784 58.3241 17.55571 1971551 01785! i.0195 
58.2037 02108 

17.66361 36.4734] 17 8281! 206913 19.9988! 026261 18.3246 1.8089 

45.93481 17 9661 I 44.58081 0 2 5 1.6102 
9 0101 20.1804 0 193 1.18871 

31.1475! 203148] 
18.2483 8 68391 18.3874! 23.92141 20.4383 0.2755 18 9057 

18.3972 10.15991 18.5291 ! 21.7481 0 3236 077251 

18.5316 15.47961 20 68531 4 0825! 

18.6732 20.48551 18 8015; 17 8729' 20 80871 37737 19.1926 

18.9353 0 6441 

16.10161 19 0847 13.8448 4.1908 19.4722 0.5938 

190909 7.5719! 36.7158! 21 2155 

19 2253 6.98651 36.5717 21.3354 1 99331 

19 3596 4.61871 33 4293 

19.5013 10 88051 
19.6393 5 6693! 19 9397 

15.2969, 

20 21 9491 20.4419 

19.9262 20.1561 : 0 5908 8 9 . : 5 6 : 

: 0 0679 5 8034 6.6739 1.1634 9.3319 1 9 5 : : o i 

:o:o95 1 6011 4 0838 8 4909 

20 3475 3.90731 20 6319 :8072 2578 9.2172 21 0739 53.6167 

20.4964 13.3757 3 6222 22 3232 .2663 

20.6562 4-425 20 918 0.9502 22.4285 10 5653 21 3862 
20 8087 6 - 0 4 3 :.54i 1 11 6646! 21 4588 

20 9504 '1492 21 213 5 3346 :6101 28 1804; 6186 10.8276 

4 1755 3 -8 

21 23 3 7345 2148.';4 : i 9 : 3 -

: i 3753 3 336 : i 6161 
15 0014 

: : 405" 

Note Shaded areas or areas of potential oil acciunulation based on :Cltl fluoresence units anil higlier Page 22 



.•\ppendix B. ROST Fluorescence Data and Interpreted Potential Oil Thickness' 

|CP016 \C?0\6 IPotenual 
Depth !Fluorescence lOd Thick (ftl 

21.822! 0 5846! 
21 9564] 0 39641 
22.0871] 0 443] 

22.2143! 0 4623] 
22 3486 
22475" 
22 6065 
22.7372 

22.8643 
229951 

23 115 

23.1531 
23.1912 
23.2239 

i 0 36941 
1 037751 

0.3271 
0 3841! 

0 37851 
1 0 3585! 

0 36961 

43 3555! 
23.569! 

CTOl" CT017 (Potential CP018 :(rP018 Potential |CP019 :CF(il9 (Potential 
Depth )Fluorescence )(3(1 Tluck (ftllDepth Fluorescence (!iil Thick (ft) 1 Depth Fluorescence K.id Thick (ft 

! 2134131 16,8603! ' i 22 4358! 3378441 
2138491 19 5963! 1 

1 219285! 13 32421 

! 22 5302; 29 54741 

22 0121 3 8094! 1 
22 1101! 2,29041 1 1 

1 22 1582! 1,3723! 1 1 
22,20451 2,2629 

J 22 22631 1,0306 
! 22 2299] 4,5218 

22 31711 3 2323 
! 22 3461! 2,7935 

1 1 ' 

! ! 
1 

! 1 ' 

223715! 4,0419i i i 
22 38511 1,71761 1 1 1 

310555! 1 1 
23.2929! 31 4743! ! 1 
23 3592) 44 10581 1 ! 

23 489! 43 44371' 1 I 
23.6161!; 4 1 7 0 - 1 ! ! 

23 7396] 16 30551 1 1 
23.8667) 45 98841 1 ' 
23.9394! 40 1 731 j 

240665 
24 2045 

243461 
244732 
24 5967 

24 6803 
24.8074 

248183 
24.851 

24.8619 

45 8506 

4 3741 
8 26091 
3 1042) 

3 7033 

2 20021 

1 
1 
1 

I 

1 84121 ! 

2 59231 
1 8189! ! 
1.68141 

1 
1 

1 
1 

! i ! 
1 : 

1 

! 

22,68641 216561 
22,83891 7 7144! 
23,01591 8 20011 
23,18031 5 6281 
23,3329! 29822 

23 50721 2 7065 
23 57261 0 948 
23 6307 1 0 9357 
23,7687:' 0 9309 
23 89941 0 7031 

24 03381 0"376 
24 11371 0,7474 

24 20451 2 2266 

1 

1 1 1 

1 1 I 
) 
1 

1 

) 
' 1 

' i 1 
1 1 
' 1 1 

1 1 ! 1 1 
1 1 i 1 ! ; 1 

' ! ' ; ' ' 1 
1 } ) ' ,' ! 1 

1 

! ' ! ! 
! ! 1 

! 1 

i ! ' i 
: . ' ' I f 

: I ' 1 

1 ' ' i 1 
1 1 1 , ' ' 

! 1 . i l l 
! ' i ! '. \ \ 

1 

; 

1 
• ! 

1 ! I 
) : : 1 

! : i 
1 1 

' 1 • 1 1 
1 1 1 ' ' 1 ' 1 
i 1 I ' 1 ' 1 1 

) , 1 1 ! . ! ) 

1 1 ' 1 1 1 ' ! 

! 
1 

i l l : 1 ! 1 
! . ; ' 1 

; ' : ^ ' ' ' 1 
1 ! . . , 1 
1 ; < ' ' 1 
1 1 ' 1 
1 ! ! 1 

! ' I 
! 1 I 

! 1 
' 

) ! 1 . ! 1 
' 1 ! • ' 1 

1 
1 1 

I ; 1 1 

j 1 1 • . • 
1 1 1 ; , 1 

1 ' ' ' 1 
: : . 1 

Note- Shaded areas or areas of potential oii accumulation based on ZOO fluoresence unil.i and hijilier Page 23 
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Appendix B. ROST Fluorescence Data and Interpreted Potential Oil Thickness' 

ICPOie lirP016 IPotenual itTPlll" ICPOI" iPotenual !(2P013 !C:P018 
Depdi Fluorescence Od Thick (ftl iDepdi iFluorcscence !0d Thick ' ft HDepdi 'Fluorescence 

1 ! ' 

Potential iC?0l9 (."P019 
("Id Thick (ft 1 ;Depth !I'luorescence 

Potenual 
Od Thick (ft 

1 
I I I 1 1 

' ' 1 i 
! : 1 ! 

1 ; 1 1 ! : 
1 

1 ] 

• : 1 

1 i 

' ] i 1 ' ' i ' 
1 ) I I ' i l l 
1 1 ' ) 1 ' 
• i l l 1 

1 ! ! 1 ! 
' 1 1 ! 

1 ! 

1 1 ' 

i 1 

i 
i ! 1 
1 1 ! ! 

1 

1 

i 

] 

! 

1 

i 
1 : 1 
! ) 
1 t 

Note Shaded areas or areas of potential oil accumulation based on 21X) fluoresence units ,ind higher Page 24 



Appendix B. ROST Fluorescence Data and Interpreted Potential Oil Thickness' 

Potential :(7PU20A ,t:T020A IPotentiai CP022 ( : T 0 2 2 Potential 
Depdi Fluorescence Od Thick (ft ;Depdi Fluorescence jOd Tliick (ft ijDepdi JFluorescence ^Oil Tliick (ftl Depdi Fluorescence :(:hl Thick (ftl 

0 6539' 1 5691 I 1,06921 0 142 
0 . iO0 '> 1 34251 0 8675 03917 
0 1564! 1 3471 , 0 1848 0 2318! 

4)0059! 0 5801 0 24941 0 1068 0,448! 
0 22791 01701 I 0 08561 

4) 0363 i 0 3925 09971 01483! .oo:o5l 
003951 4 ) 0 1 7 

1,055:1 00OO6. 01731 1 3857 1 410:331 
-1)04791 o : : 5 3 i I 5855 1 20781 4)05161 

5056! 02459 4) 0663' 

1,4874 -0 01791 02885 1 48-4 -0 0282! 
1 6291 43,006! 4), 0X2! 4)03541 

1,-743 0 0565 9933 -0 045] :3881 ; 1 76351 0 0257 

4)01041 

4 )052 ' 

0 0651 : 5842 4)0217 1 9015 

2 3101 

-0 0061 21811 0,012! 
0,0059' 2937 

4)0439! "826 001351 3 : 4 1 6 00666 :, 46081 

4)0005! : 9 4 : " 3 4:68 4) 0345 4),0506' 

: 6641 4 ) 0 3 7 7 3 0989 331471 2,6859] 

3,1835 0,0701 1 4,7921 2,8131 

3 5484 3 3879 34 5511 195831 

3 7065 0,004 3 548 68,3375 3 09631 

3,8554 
4,0007 

3 7081 64,3125 3,24161 0,0393 

3 8682 54,7919 3 3869] 

0 0031 4 0284 108 9425 3,52851 

4,2985! 0,0536 4 1885 60,2953 3 67021 

006O4 4 3486 59 3792 0 0616 3 81541 

0.0713 4 508- 62.6649: >297 0.1048 .5408! 

0 1 853 5 4933 0 0559! 06715! 
0.1289 5 6822 0 0153! 0.40651 

5.043 

5.1992 

0.6008: 

1 0089 

856 0 0 2 7 4 ' 0 3922! 

5 1804 126.8342 0 3233! 

5 2935 2 0312! 5 3444 154.2649: 4.6725! 0.2241] 

5 3 1 1 7 ' 2.512 5 3834 144 2021 0.2117! 

135 7835 5 394 0 - 5 9 3 ! 
65456 

18 608 5 77-8 79.5631 5.2427 

25.5395 6 8843 116.9739 5 34081 9 84821 

6.08,';3 
6.2379 

6 4013 

32 8832 

56.-926 

60981 137 901! 5.3481 1 12.87841 

264 7:38 141.34561 5.4933! 17.5932! 

6 4417 144 70041 123.4957 5.6531 1 29 6396] 

5.5756 

6.8371 

7.0223 

7.164: 

7.3129' 
?.4654 

7 61431 

7 9303 

8.01381 
8.1228! 
8.2789 
8 4387! 

48 3325 
86 6972 

88 036 

71.9793 
63 4097 

50.6022 
59.6894 

41.-061 

41.8686 

31.5391 

63 0938! 
64.2354 

94.6213 
134 25061 
165.6119! 

1 8.7366 
8.8709! 

8.9327 

9 0779 
9.1942 
9 3758 
9.5247 

9 6699 
98188 
9 9641 

10.113 

10.2692 
10 2764 

192.9518 
20- 6-36 

172.50631 
204 2007 

217.561S 
249 9562 

253.-008 

244.0882 
233 94-3 
225 8952 
235.21-4 

243 418 
209.254 

66096 191.5199 105.9963! 94 1998! 

5 7737 218 1691 179.26441 

5 93" - 210.5302 23.56531 98.5331 I 

- 0939 199 0322 53.10921 6 0999 64 58731 

7 254 220 7932 62597 

7 418 231 4127 133 3307 1 6.4013 107.1101! 

7 5781 237 5284 142 1283 6 5466 

-343 255.7601 137.6351 6.6882 137.2568! 

203793 8 762 149 1861 

i0545 211.7502 8.9073 165 6663 6.9969' 173.6097 
1862151 

235.4552 169 0494 

8 5271 253 6283 9 245' 703483 7 3274! 185.047: 

86872 

8 8473 

267 2423 9 2486 59 3854 189 19561 

278.4318 56.26541 185.735] 
62.1566 

8 898 221 6078 9 423 129 9811 184.89151 

9.0542 
0 1 3 92144 

9.3745 
9 5307 

9 6869 

9 8509 
lOOIl 

10 1"5 

103351 
10 4991 
10 6553 

246 219 
237 9942 

278.0599 
288 438 

308 7178 
277 4964 

217 3705 
205.6271 

200.9356 
211 4097 
210 8894 

139 7136 8 0392 
140 5235 8 1773 

9 8733 145.579 8 3262 183.6109] 
1 56 9668 8.4678 194.8773] 

101711 168 9662 8.6131 227 1676 
179 1849 8 7547 

10 4653 175 5696 8 8964 181.4021 
169.3674 173.2824] 

190 2715! 

10 7842 -5 4899! 182 7259 9 4702 
180 3605 191.4448! 

11 1552 11 5367 193 4795 194 2403! 

198.33" 1 11 3114 11.6892 101 6966 9 8951 187 6437! 

10 6542 164.24-6 II 4715 I (.10.0349 11 8563 113 8538 10.0404 

10 8103 

10 9592 
11 1118 

11 2643 

11 4096 

72.5193 .60)43 55.1741 ' : 0052 39 4117 101857 157.95361 

201.3168 11 8035 -69742 121,505 90 8289 103309 168.63251 

2169093 47 8908 1 2 3066 84 5066 104762 122 5151 1 

235 290" 76 3684: 2 4 7 3 " 92.5302 10 6215 101 5794 

241.5-43 12 3111 

0.75 12 369" 29() 1 337 

190 3153: 238 368 

i : 4 8 8 : 

i : 6 i 9 
i : " 5 4 : 

i : 9 i 3 : 

132507: 
165":74 

138 9334 

9 : : : 59 

10 766" 

10 9(.>48 
1 1 (1464 

11 191-

116 4081' 

9 : . 6 : 5 : : 
8;.47471 

93.()fl73! 

13 (1534 167 "806 1 1 3333 

Note Shaded ,ireas or areas of potential oil accuniiilaiion based on :00 fiuoresence unils and liicjier Page 25 



Appendix B. ROST Fluorescence Data and Interpreted Potential Oil Thicknes,<(' 

|CP020 1CP020 Potenual |t2P020A i cp r 20A 
1 Depth 'Fluorescence 1 Od Thick (ft I Depth IFluorcscence 

12.1359! 97 12111 
12.3175! 36.9564! 
12.4955 

12 648 

1 3 0 - 6 7 - 1 

1 91.17851 
1 2.-9691 107.-037] 

12.9458) 1048568! 
13.0984 
13 2545 
134071 

13 5669 

j 30.7665 
1 22.61891 

24 6057 I 

! 63 78111 
13.6105) 81.7596! 
13.-5571 126 46851 

139119 1498225! 
140608] 2100733 0 1 5 
14.20971 192.4353! 

14.35861 147 90951 
1451121 180.7937] 

14 6601! 208.0293 0.15 
14 8091 195.8484) 

14 95061 215.271 

15.0886' 223 586 0.28 

15.2303' 196.3895! 
15.3755! 71.83411 
1553171 13.1845! 

15 69511 13 9846) 
15.8513; 3 2687! 
160038: 5 6-551 
16.1564' 7 7242! 

16.3016: 7 088! 
154459! 45.3741 

16.61761 25.67261 
16 75651 1.98541 

16.891 0.885 

168936! 08188] 

16 9808: 0.928 
17.1333! 3.1594 
17.2822! 4.251-
17.42-5! 2.2719' 

17.58! 0 9285 
17.7253: 0.3569' 

17.867! 0.5466 
18.01951 0.7587 
18.16841 0.4941 

18.31 1 06052 
18.44811 2.8629 

18.59331 11.5125 
18.74221 8.86-1 

18.8802! 12.28-5 
19 0291! 8.2001 

19.18531 7.3435 
19.3451! 3 1212 

19 5049! 3 5259 
195538! 3 3102 
19 8027 1 1.7745 

1995161 1.3411 
20 0751 

202131 
20.3039 
20.4601 
20.6054 

20 7615 
20 9068 

1.21351 

08191 
0 3451; 

0.6695: 
06716! 
0 5691 1 
0.6295' 

21.0484! 0.7349 

21.1864 

:i.3;o8 
; i .4588 

0 8202. 
1.2889 

1.1989: 

21.5932! 1.2246: 

21.7241 1.0812' 
21.862! 1 1087 

21.992-! 1.26-8 
22.1271' 1.3003 

22.2761 1 0387 

22.4141 1 0582 

22.55.'^6l 9.1758 

22.6937' 36 2499 

22.8389' 113 -429 

22.98061 45 1694 
23.0751 64 0755 

23.23841 113022 

23.42! 5 7849 
23.4454 4 6986 

23.4491 4 -848 
23 4527 5 1331 

23 5762 4 041 

12 8813! 
13 03751 
13 1937 

133538 
13 5256 
13 6779 

138419 
1 4 002 

14.1622! 
14 3223! 
144-85 
146464 

148182 
1 5 01 -4 
15 1814 

1 5 3454 
1 5 5094 
15 6656 

15 8218 
1 5 8765 
16 0054 

16 1615 

163139 
16 3842 
16 5248 
155872 

16 7395 
16.9035 

17 0598 
172199 

17 3878 
175518 

17 708 

17 8642 
18 0165 
18.1844; 

18 3445 
18 5046 
186609 
18 8249! 
18.9889' 

19.149 
19 3247 
19 3677 
194614: 

196215 
19-777! 

19.941-! 

20.0979! 

20.2541 1 

20 41041 

205548 
20 6993 
20 8516 

20.9883 
21.1406! 

21 289! 
21.4413! 
21 578! 

21.7147 

21.8592 
21 9958 
22.1247 

22.2614 

22.4137 

22.5582 

22-105 
22 855 

22 8823 
22 9409 
23 0776 

23 2064 

23 3392 

23 4563 

23 5345 

23 6086 

23 6243 
23 5594 

23 7531 

23-549 
23 8 

218 6475 

175 1273 
156 6537 

116.1444 

Polenlial 1CP021 1 
! Oil Tliick (ft)! Depdi 1 

(15" 132182 
: 1 13.3853 
1 13 5487! 

1 • 13.71941 

147.5239! ! 13854"] 
170.8642 

276.3239 
282.2817 

336 2992 
187.6963 
263 5861 

17 0468 

2.2732 
3 0042 

14 8676 
24 8904 

21.8662 
31.009 

35 0371 

14 5362 
10 0229 

1-2421 
10.2953 
18 7619 

12.1573 
7.9312 

1 8273 
8.8397 

13 0648 
22.8829 
177183 
109651 
13.8189 

27.1533 
15.6874 

26 0605 
24 2271 

11 3028 
10 5257 

9 9803 
18 284 

3 25-4 ' 

2.0369: 
2.029 
2.542 

1.6918 
0.5581 

0.6402 

0.6612 

0.3813 
0 5642 
0.55931 
0-O46i 
0 7361 
0 7254 

0.9868 
0.7117 

0996 
1 7874 

1 2331! 
1 0376 
0.8155 
2.5181 
97317 
7.4637 

11.8449' 
7 9747 

5.3079 
4 0096 
: 8343 
: 6"i)7 
3 3 : 3 9 

: 03:8 

9 1346 

7.1809 

5.0573 

5.8022 
8.5166 

5 3336 

6 2 3 1 " 
9 0338 

! 14.0136! 

14 1661! 
14.3405] 
14 5039 
1 4 6637 

0 80 14 81'39 
1 14.9724 

! 151:131 
15 2566! 
15 4082 
15.5535! 

! 15 7024! 
15.7714 

! 15.8259; 
15.9675 
161164 

15 2653! 
164106 
16.5486, 
16.6685' 
16.7774 

16 9263 
17 0171 

17 1624! 
17 304: 

17.4566: 

17.5982 
17.7435 

17 8851 
18 0304 

I8I757I 

18 3:09 
1 8 4698 

18.6151 
18.7504; 
18 9057! 

19.0546 
19 167:1 

19.3:33! 
19 4686! 
196175! 
19.75641 
199117 

: 2O057] 

20.20951 

20 362 

20 507 3! 
20 6635' 
20.8051 

' 20.946^ 
, 20,9613 

21 1029 
21 2482 
21 3825i 
21,5278! 
21 6622: 
21 7966 
21 923" 
22 0581 

22,1852 

22,3232 
22 337" 

22,4394 

22 592 
22,"3 

22 868 
23 006 

23,14"6 

23 2356 
23 42 

23,5517 

23,696 
23,8304 

23 9548 

24,0992 
14 '»7 ' ' -

24,3534 

24 4305 
24 6004 

--P021 
Fluorescence 

250 4035 
498114 

Potential 1CP02: 
Oil Thick (ftl IDepdi 

0 1 6 11 4"86 
116384 

35 2016] 1 117-64 
5521441 ) 11918 

103,0103 1 12,0533 
48 31181 ! 12,2049 
19"909 | ! 123466 
14,3311 1 124919 
38 9321] 1 12,5"18 
53 79221 12-061 
18 59241 12,8659 
21,4097 13 0221 

17 51751 ! 13 1674 

25 0311 ! 13 309 
28 06971 ! 134579 

32,838! 13 5996 
23 62561 . 13 7448 
17,33981 1 13 8901 

19 88121 1 14,0354 
12,72151 14,1807 

13 7928! 14 3405 
28,44861 14 4821 
16,23481 ' 14 5274 

3 39221 1 14 769 
0,51341 1 14-726 
02595 148671 

03466 ; 150123 
0 2026 15,1721 
0 2239 ' 15 31-4 
0 2202 1 15,47 

0 341 15,5298 
0 2455 15,775 
0 2066 15 8586! 

03579 15913 
0 3529. ' 16 0583 

0 5535 ] 16 2(172 
0 6627 1 16 367 
12367. 1 15 5123 

0,9342 : 16 6539 
0 6258 1 16-956 
0 6655, 16 9372 
03717! 170789 

0,21611 17 2241 
0,18031 17 3694 
0,15111 . 17,5074 
0 1261! 17,5527 

00923! ' 17 798 
014281 17 9469 

0,13121 18 103 

0,13791 182447 

0 08951 ' 18 3827 

01373! 185316 
0 1547' 13 6732 
0 2 5 8 3 ' 18 8149 

0,1933 18 9565 
03368 ' 1908 

0 2387 19 1235 
0 30151 ' 19 2516 

0.3039! ' 19 4032 
0,28661 . 195158 
0,3007: 19 632 

0 1632! 19,7654 
0 2335! 19 908 
0 2346 

0 1 532 
20 0642 

20 2095' 
0 3497: . 2034-5 

03169 ' 204819 
01217 206126 

0 0045. 20 747 
0 0963 ' 20 8886 
0,2007 21 0255 
01403 . 21 1547 

01328 21 3136 

0. 21 44-9 
4)041 21 56"8 

41,0237 21 6114 

-0 07 21655 
-00534 21 "712 

-0 0928 21 8402 
-0 0052 21,3874 

-0 0393 21 8947 
-0 0304 21 9164 

0 033 21 9346 
-0 0591 

CP022 
Fiuorescencc 

]Pote«ial 
)0d Thick (ft 

59 8414] 
39 6027 

69 3088 
61,7466 

80 52221 
76,72481 

92,3025 
118 8476 
142.4401 
175.0526! 1 

130189 

135 1883 
1 66 6298 

159 6921 
171 3085 
1733178 

164.3586 
135 6224! 1 
66 8227 

41 6528 

86 9473 
97.7295 

133 1,';84l 1 
144.9261 1 
137.1754! 

119 6495) 
46 93321 
66 49961 

144 8756! 
196 6.533! 
175.0761 1 

137.0891 
232 5854 

202.3439 
85.8651 
52.6967 

58 5602 
58.9915 
49 1292 
90 5963 
94.7259 

78.5732 
103 6561 
125.7897 

1767003 
83.1834 

34.646 
5.4567 

17 8201 

67.5493 
49 253" 

43 5036 
43.2847 
19 3789 

16.2079] 

0 14 

18.25191 j 

23 43391 
28 3534] 

39 9321! 
64 532! 

92 8604! 
35.3824: 

11 6443: 

9 9481 
7 3844 

7 6385 

7 2562 
6 5608 

25202 
1 1 6345 
31 8449' 

10 9283' 
5 5766! 

4.726 

4 9923 

3 55651 

69755 
5.3988 
4.7009! 

4 542 
5 5608 

10 6976 
12"524 

Note Shaded areas or areas of potential oil accumulation based on 2(MJ nnoresence units and higlit̂ r Page 26 



.Appendix B. ROST Fluorescence Data and Inlerpreted Potential Oil Thickness' 

'Potenual ;(2P020A :(7Pil20A 'Potential l(.T021 Potential ',C?022 , I :TO2 Potential 
Depdi JFluorescence ;0d Tluck (ft IDepth Fluorescence (.id Tliick ifiilDepth Fluorescence !Oil Thick (ft) 1 Depdi Fluorescence 1 (.̂ il Thick (ft 1 

24 6113! 
5.4395! 24 6548 4)0263 

23 98661 3.15131 24 -311 
24 1064! 0 3 0 " ! 
24.17541 0.5414 24 89821 4)0307] 

5 50261 
24.2335! 1.-302 -003751 
24 2953 I 3.0-06! 

24.38251 4).0332! 
1 8892' 
36612 25 1995! 4)0944! 

3 -581( 
-0 03641 5 3432! 25 29-71 

3 5428! 25 301 3 -0 13251 

Note Shaded areas or areas of potential oil accttmtdafion ba>;ed on 20t> HtioreS'ir.ce units and hieher Page 27 



.Appendix B. ROST Fluorescence Data and Interpreted Potential Oil Thickness' 

C?020 
Depdi 

CP020 
Fluorescence 

Potenual j(rP020A 
H3d Thick (ft IDepdi 

CP020A 
Fluorescence 

Potendal 
Oil Thick 

CP02\ 
ft i; Depdi 

tn'021 
Fluorescence 

, ! i j 

] 
1 

! 
! I ! ! 
1 

j ! 
! 

Potential 1071)22 
Oil Thick (ft 11 Depdi 

( : T 0 2 2 

Fluorescence 
Potential 
i^il Thick Ift) 

1 ! 

I 
1 

1 , 1 ! 

1 ! ! . ) 1 1 : 1 1 

1 1 : : 
1 : 

! 1 ' ' ! 
! 1 ! 1 

i i ' ! ! , ' .. 
i : : : 1 

: ! 
1 ! 

1 1 

1 1 
1 i 

1 •• 1 

: ' 1 1 • : 1 • ' 

1 ! ' ' I I ' 

1 1 : 1 , , ; , 

Note Shaded areas or areas of potential oil accumulation based on 200 fluoresence luiKs and higlier Page; 



.Appendix B. ROST Fluorescence Data and Interpreted Potential Oil Thickness' 

CP023 CP023 Potenual (JP024 CP024 IPotenual CP025 CP025 Potential i(2Po:5A 'CPii:5A _[Potenual_ 
Depdi iFluorcscence lOd Thick (ftl iDepth |OdTh(ck(ft) Depdi Oil Tluck (ft 11 Depdi Fluorescence ICiQ Thick (ft I 

0 0015 0 i:9ir 0 84181 1541 

- r 
0,06351 

0 0304 1,3365! 0 :571 

04124! 0 4052 

0 5541 1 0 5359 0 5504] 0 4633 

2.-111 ] 0.6884! 

0 7538 0 06981 08155 1.7414! 0.8155 01224 
0 0946! 0 91 0 0829 

09172 0 1365! 1.10971 04413! 1.0444 0 2526 1.0153! 
1.0589 4)0605! 0 2355 1 186 0.1193 

1 3494! 
1 4148 
1 5601 

1 3053! 

0 14031 
1 4947 4)0093] 1 709 0.94061 1 5383] 0 353 1 61 4).0524! 

1 5363! 4)07131 2.57691 1.56541 0.0421 
1.7889 4)0657 1 8.34041 1.75261 0.0763 

1.93-8 4109331 1 7598] 0 3209 

:.0831 I 410577 2.3082 27.26661 1 807] 0.2438 

2.37] 4)03561 
33.7403] 
19 6445] :.0322) 0 379 4)05061 

2.458) 01181 16 7567] 1.1775 0 3047 41 12241 
0 1255 :9 I11 4)0734! 

7558! 

2.92: 

012981 3 0636! 6.54591 
3 2089 2 5516 

3.57541 

0.1274 
0.1383 

:.0504 4)1615! 
2.06491 

3 5067 

35665! 3 962 19837 
3.129 0214 

3.0175 3 2707 0 3787 

37573 9.2339! 0 1641 

4 37841 
4).0647| 4 5309! 

00372! 11.0828 0.0904 

4 8287! 

4.5018 6 2158! 

4.658] 1 5902! 5 1338; 41.0505 433121 0 007: 
5 282 

4 9558 
5.1047 -0 0653) 37.7302 4.-67] 
5.2573 41.0516] 5 7367 13 23011 4.9195! -00124 
5.4025 4)0147 11 8397! 

mr 
5.0612) 

5.5514 41.0181 4)0661 

5.5841 I 6.05261 5.35531 

5.6313) 21.20131 
5.7766 0 1838 48.74241 -O025 

5.929: 0 1467 90.255 5.6677 4)061! 

65664! 

6.5284 6 8734! 137.9079 6 2669) 

6.4086! 56809 0 0276 :.0187 152.1089 

6.8262 0 6348] 71676] 159 2649 6 5611 I 

6 9751 0 6589] 173 9765 67064] 4). 1201 

0 3337 182.144 6.8553 -0.0236 

7.2693 : 607 11 
~1 7.1458 7.418: 3 2885 7 7596] 160.2334 4)061 

7.5635 7.4712 7 9085] 146 3274 

7 7051 
78685 
8 0 1 - 5 

17.44081 
25 807 

18 5995 

i 05011 171.8225 -0 0673 

202" 272.6095 

176 90231 
8.0974 8 4932 

34 4914 34.61 

8.2862 82.134 

8 6022 

9 038 
9 1833 

9 3394 

9 48831 
9 5409 

9 797 

10 0985 
10 2619 

10.4145 

10.55971 

107123! 
10 8866! 

100.62: 
190 9486 

235 2182 

249 5544 

238 3969 
280 1516 
181 0961 

228 1544 
232 6224 

259 56-8 

341 7413 

282 9368 

323 8539 

58 8898 I 

4 9311! 

4 6895! 

121 8618 8.329 

9 0961 144.1076 8 4823 00012 
9 245 0.0395 

9 3285 170 961: 
139 0724 

95573 173.443- 8 9908 -0.0313 
9 7026] 181.8361 
9 8552! 

10 02591 
101334! 

1031641 

1046531 
10614: : 

10 7595! 

1 0 9048 

96 1 1 05"3 

1 9 : 9 9 4 : 

: i 1.9485 
:o5 9397 
:144411 

: : 3 3568 

:35 :o9s 
:40 4075 

:58 5669 
146 :547 

9 4339 033:1 
5 046: 

5 1606 

11 0:7 
56 3115 

130 7613] 
1 0 : : 1 4 : 3 9 : 2 

10.2474 
11 2135 10 3927 

111 4054 

157 0565 

11 358" 263 3353 1 50 10 5379 166 2328 

504 111.99" 101 5096 

11 20261 
11 3596! 

11 4822! 

14153" 

44 633 1 

11 6493 180 3575 

25.0988 10 9592! 

257 6689 10 9956' 22 4037 

Note Shaded areas or areas of potential oil acciimiilauon based on 200 fluoresence uiiiis and liielier Page 29 



.Appendix B. ROST Fluorescence Data and Interpreted Potential Oil Thickness' 

|(rP023 1CT023 
Depdi 

116674 

11 8127 

JFluorescence 
1 29 4006 
) 143179 

1195151 380706 
12.096 

12 23"6 
12 3865 
12.5318 

1-9451 
1 1 5469 

1 19 0785 

24-712 
12.6807 1 28 37-6 

12.82961 28 2423 

12.9785! 30 311 
13 12741 32"644 

13 2763 35 4577 

1343251 49 1143 
13 5959! 17 "554 

13 75211 20 7931 
13.9046) 14 228 
140535] 139199 
141988! 9 7 7 - 4 

143586! 13 9285 

14 50751 7.62-5 
14 6637 1 5 4359 
14 82711 5 0781 

14 97241 2 6652 
15 12131 1.-582 
15.2666! 1.5317 

15.3864! 2.1034 

15.4518! 1 8969 
15 5716. 2.-584 

15 608! 5 3136 
15 7351] 15 2595 
15.8767 8.8021 
16 00751 7.3567 

16 13821 12.8422 
16.2653! 6 1199 
16.3997 6.0261 

16.52681 31 8965 

16.6539; 42.9303 
16.7992! 11 0451 
16 8065! 5 6565 

16.9045! 7.7685 
17.0315: 8.4218 

17.156! 470501 
17 2931' 62 3149 

17.4166 1195635 
17.5401. 112 8237 

17 62' 484991 

1 7 6953 1 65 52-1 
17.8306] 55.2521 
17.95411 43.6443 

18.0849' 16.5622 

18.2265 11.1199 

18.3573' 15.1145 
18.4444] 15.3451 
18.4844] 41 6376 

j 18.60061 17.3295 
186115) 

18.6151 1 
18.6878] 

18.7822 

191875 

44 3809 

90 9835 

68 1228 
18.902'( 110515 

18.98561 7 6184 
19.00741 18.7779 

19109! 88382 
19.1817] 13.4913 

19.2979! 8.0662' 
19 35241 - 0 0 3 9 : 
19.4759 5 3417 

19553: 43278 
195066; 42724 

19 5102' 4.1025 
19 7192' 3.6247 

' 19 741 ' 149437 

1 ! 

jPotenual l(rP024 \C? 124 

Od Thick (ft) iDepth Fluorescence 
! 1 12 09241 

j 1224131 

12.3902: 
1 125391 j 

12 6044! 
! 12 6371 

12 "89"! 
12 9386! 

: 13 0838: 
! 13 2291 
! 13331" 

13 5269. 

1 13 6 " 9 5 , 
1 13 8284 

139-36 

! 14 1189! 
142715 
144167 

1 4 5693 

14 -182 
14 8634 

1 5 0087 

15 1613 
15 3102 
1 5 4482 
15 6007 

15 7496 

1 5 8876 
15 9C21 
16,0547 

16 2072 
16 3525 

16 505 
16 6539 

158101 
16 97-2 

1 7,0462 
17 0498 
1 - 0534 
1 7 0825 
1 7 2568 

17,4311 
17 6018 
1- 7544 

1",9105 
1 8 0522 
18 1975 
18 3427 

184916 

18,6369 

18 7822 

' 18 92-5 
19 0655 
19 1 563 
192144 

193524 

19,4323 

19,4395 

1 195812 
197192 

1 9 8645 
20 0097 

201514 
20 3039 

20 4456 
20 5836 

207179 
20 8632 
21 0012 
21,1355 

21 2563 
21 3971 

21,5278 

21,6586 

21 "85" 

21 9128 
22,0327 

22 1 561 
22 2"96 

22 3123 
22,3486 

22 4721 

22 5665 
22 6682 

194 955 
211,606: 
204 2838 
1 44 999: 

163 8763 
152,3335 

133 8018 

jPo(ential 
loil Tluck ifti 

^ 0,74 

1 

191 4173! 

142-180-
132 0502 

! 
! 

152.59661 
1 39 3222 1 
1 58 49641 
1 59 8978 
151 "944 

147,5532 
189 8681 
242,1877 

2-02126 
225,7059 
211 6665 

201 4693 
137 7362 
157 7007 

203 2294 

211,3322 
163 9612 
136 8955 
174 8732 
256 6898 
239 1459 
213 0458 
223 3746 
129,5144 

81,0828 
74,8774 

26 866 
13,4209 

161491 
82,2378 
20 4053 

8 9549 
12,6749 

3,204 

3 3292 
2,409 

1,3955 
1,3527 
1,2117 

09267 

0 4909 
02714 

0,00411 
4)0371 

4),07731 

O0835: 
4)0868! 
4)1441 

4)1616 

4)0979 
4)1545 
410787 

41,1141 
0 0895 

4)0407 
4)0541 

4)0558 
4)0535 
0 0316 

0 32 

0 3609 
0 3797 

0,5317 

0,4222 

0 4743 

1 0428 

06148 

0 496 

0 4 : 3 : 

0 KX): 
0,1756 

0 13:6 

0 1109 

ooo:: 

! 

1 33 

0 6 0 

!irP0:5 1CP025 jPotenual 
IDepth .Fluorescence iClil Tluck 

11 OS 
1 1 20981 

11 3442) 
1 1 3551 1 

11,4351 
! 1 1 56571 

i 1 1 5 9 1 : 
1 11,6565 

117:92 
118018 
1180541 

118636 
1 11,889! 
) 11,96161 
) 11987 

12,0451 
12096 

12,1359 

12 1-59 
12 2231 
12,2667' 

12 2776, 
12 30661 

12,3321 
12,3611 

12,3793 
12,3938 
12 4156 
12,4229 
124374 
12,4555 
1 2 4592 
12 4955 

1251 
12,5.391 
12,5609 

12,^681 

145074! 

51,8548! 

75 5583! 
339719I 

56 77271 

27,5753 
37,8751 

52 4558 
45,0924 

: ( : P 0 2 5 A [CP025A :Potenual 

ftl iDepdi ! Fluorescence Ujil Thick (ftl 

' : 

1 1 

! ! . 1 
30 1152! 
25 84411 

21,779] 

24 46381 
306155] 
26,18571 

16 2543) 
20 6542] 

26,5962! 
28 1578! 
17 0777 

20 2627 

! 
1 , ' { 
1 ; : 1 

' ' 1 : ; 

; 1 
1 ' 1 

1 1 
1 1 1 1 

' 1 25 3377] 
177151) 

16 3088 
12.35321 
15.5351! 

16.68051 
18.10331 
20 0138! 
2000541 

19 8944' 
197113; 

20 70.57 

27.0896 

32.7152 
28.5412 
26 590J 

1 1 
! 1 
1 

! 1 
j 1 

; 1 I ! 1 
— 

1 
: 1 
1 ) 

1 1 

1 
1 1 

1 I 
1 1 

! 1 

! 1 

; ; 1 
1 1 ' ' 1 
i j ' ' 1 
j • i 

1 

' 

1 

) 

; 1 1 

1 
1 
j 

' 

) 
' 

i 

1 1 1 
1 1 1 
i ' 
i 1 
j 

1 
1 f 

1 1 
1 1 
1 

! 1 

! 1 
1 I 
1 

; 1 
1 

1 
1 1 ' 1 

Note Shaded .ireas or areas of poientja! oi] accumiilatjon baied on 2W fluoresence units and hi^er Page 30 



.Appendix B. ROST Fluorescence Data and Interpreted Potential Oil Thickness' 

CP023 1CP023 
Depth JFluorescence 

Potential |CPi)24 ;CP024 ]Poteniial 

Od Thick (ft) 
{ 1 

j ! 
1 

1 

Depth JFluorescence ]L'll Th.ick (f 

:CP(125 
1 Depdi 

CP025 
Fluorescence 

22 7881] 0 0554! 

22.8715 

22 9733 

0 08271 j 

4)02551 ' 

23 08951 4) 05921 ' 
2311361 4).07291 

1 ! 1 ' ' 

i ' i • '' ' 
: ! ' : ' 

1 1 ) '• 1 

jPotenual iCT025A 

)Oil Thick (ft)lDepdi 
(2P(125A 

IFluorcscence 
j Potential 
Oil Tluck (fti 

! 

1 

) 
1 
] 

1 1 ' 
1 

1 1 1 1 ' 1 

1 ' ' ' ' ' ' 1 1 
1 ' ' 1 i 1 

1 1 • ' ' '' •• ! 1 
i '1 ! 1 
1 ' > ' ' 1 1 
! ' ' 1 ' i 

•• 1 I ' l l ! 1 

1 ' • ' ! 

1 1 : ! ' i 
I ' 

i 
1 ! 

1 ' 

1 ) 1 

: ' ' ' 
' 1 1 1 

1 
! 

: , 1 ; 

1 1 < ' 1 . 1 1 I 
. . ! . 

1 ' , : ' '< ' \ 
: ' I ' l l 

. ' ' : ' I 

! ' : 1 
I ' l l 

' ' ! 1 

' i ' • ' ' 

1 1 1 . 

! ' ' ' 1 
1 

1 

1 . 1 
• 

I 1 
1 ' ' : ! 1 

.! 1 1 
. ' ' ' 1 1 
: 1 : ;• 1 

' i l l 

1 1 i 
; ' ! 1 ' ! 
) . . ' ' . 1 ! j 

' : 1 ' ' 

] 

I ' ' ! 

; 1 1 
i 1 1 

! ! 
' I l l 

' ! 
' 

• 1 1 

' ' • ! 

1 ] 
: ] • 

; '; 

1 
. . j j ' ) 

' ! ! .' : 

Note Shaded areas or areas of potential oil acciunulation baseii on 2* )̂ fluoresence uiuts and Inciter Page 31 



.Appendix B. ROST Fluorescence Data and Inlerpreted Potential Oil Thickness' 

|CP023 
Depdi 

(2P(123 :Potential ](rP024 nrP024 IPotentiai LT025 1(2P025 IPotentiai ia ' f l :5A ]CP0:5A IPotentiai 
Fluorescence Urul Thick (ft) 'Depth Fluorescence ](:iil Thick (ft 1 Depth ;Fluorescence 

! ) 1 ' 

1 

CMI Tliick (fl) Depth Fluorescence \0i] Tluck (f̂ i 
1 

! 1 1 ' 

1 1 1 ! 1 
' 

1 ! 1 
! : ! ' ! 1 1 1 

! ] ' • : 

i ' 
i i 1 • 

i 

• 

1 ! 1 ' ! ' 

• , i : ! 

1 . 1 . 1 . 
1 1 : ! 1 . 

I 1 ! ; 1 

1 ) 
1 

i' 

• 

i 1 

' [ 

1 

1 1 

i 

) 1 i 
1 1 ! 

1 1 
; 

; 
I ' ! 

1 ' 1 
1 [ ) 

) ) ) 
! ) ) 
! 

' 1 i 
j 1 ; ] 

Note Shaded areas or areas of potendal oil accumulation based on :0(1 fluoresence luiits and h i^er Page 32 



.Appendix B. ROST Fluorescence Data and Interpreted Potential Oil Thickness' 

CP02S 
Deodi 

0 1037 
0 2417 

0 3761 
0 5105 
0 6449 
0 7792 

0 91 
1.0444 

1.186 
I 3204 

1.462 
1 6 

1.738 
1 8724 

2014 

2.1521 
2.2864 

24172 
2 5516 
2.6787 

2 8058 
2.8784 
2 8857 

3 0201] 
3.15081 

3 2852 
3 4268 
3.5757] 

3 6(3481 
3.7355] 
3.8808! 

4 0261 1 
4 167-

43166: 
4 4728 

4.61081 
4 7488 

4.8905 
5.0321 
5.1774! 

5 3226: 

5 4643 
5 5059 

575121 
5.89281 
6 03081 
6.1751! 

6 1871 

61906! 
6 3287! 

645941 

6.59741 
6 -318 
6 8625 

69933! 
7.1277! 

7.2584 

7.3964: 

7.5272 

7 6579 
7 -814 

7.9049 

8.032 
8 1664' 

8.2971 1 

8.4279! 
8.5522 
8 6965 
8 8274! 
8 9554 

9 1034 
92414 

9.3758 
9.4992 

9.5029 

9 5392 

9 6736 

98115 

9 9532 

10 0949 

1 0 2355 

10.3781 
10 5198 
10 6614 

CP028 IPotenual 'CP029 
Fluorescence Od Thick IftllDepdi 

1 0961 ! : 0 07 

0 4698! ' 0 212 
0O9-5I 

0 0985! 
4)0169! 

C?029 
Fluorescence 

0"594 

•1 0 7761 

Potential |.CPll30 
OilThickiftl ;Depdi 

CP()3() 
Fluorescence 

0 0 3 - 4 : 3 6033 

! 0 1 546 

0 35431 0 7042! ] 0 2889 
0 4923! 1 53561 ' 0 4197 

0 6341 2 0703! 1 0 5432 
4103081 ! a " 6 8 3 | 2.)262J 1 0 6739 

41 Oil 1 0 8954! 2 231 l | ! 0 801 
4)0841 

4)0433 
1 0:62) 3 57631 1 0 9354 
1 16421 1 0691; 1 1.0661 

0.0182! 1 1 2986! 031 -4 1 2005 

4).018-! 1 1 43661 006561 1 ' i - ' ^ ' 
4 )0435: 1 581 ' 
4)0425! ' 1 "19? 

1 0 0748; 1 1 462 

Fouma] 
Oil Thick 1 ft 1 

1 1 J88! 
1 1932] 
1 1038 

1 0 3851 
i O1044| 

! 0 04881 
1 0.0616) 
! 3.1236! 

! 1.2875 
0 159 

01869 
: 0 13! ! 1 5928: 020.53 

-0.05181 1 85791 0.08941 1 1 "235 
0 697S| 1 1 9995 1 0.2963: 1 1.8506 

1.02711 1 2 14481 0.011 
0"1581 : 22792 1 O0663 
0 2343] 2 4208! 0 0917 
0.03531 2 56611 0 0947; 
0 01 -3 ! 2 606 

1 9705 
: 0 9 7 6 

2 2102 
2.3409 

i 0 13' ! 2.468 
0 009- . 2 7223! 0 17561 1 2.606 
004581 285751 4)0168! | 26315 
0.03941 2 9837 

011961 3.1617 
0 1-02! . 3 307 
2.4987! 3 4523 

262181 3 6012 
56 8192 3 7392 
50.3192 3 8563 

1 004751 1 2 "005 
1 0 0752! 1 2 8239 
] 0.0186, ; 2.9511 

) 01X128: 30818 
1 4)0756: 3 2126 
] -0 027; 3 3433 

] -0 0624: 3 4668 
41.1456! 3 99341 -0 0314. 3 6012 

9.5571; 4 12"8 410319! 37319 

18.276! 425491 4)0331 3 8625 

1 9 3 1 " ' 4.3893 
06962 4,5273 
0.1541! 4 6616 

0.1851 4 8033 
0.5745. 4 9449 

0.6601 . 5 0793 
0 8663 5 :173 

0 5841! 5 3553 
0 36981 5 4933 
0 2835. 5 6386 
0 18881 57375 

0.2359' 5 8928 
0.1016! 5 9255 
0 1359! 6 0708 
0.1073' 6 2197 

4).0321. 6 3722 

0.033; 5.5211 

0.0778: 6 67 

0 0 1 9 1 ' 6 82:6 

0.0373; 6.9679 
0 0 6 4 2 ' 7 12"7 

43 0295 7 2766 

4)0274: 7 4255 
4).0152 7 578 

0 0591 ' 7 -269 
0.0069' 7 8722 

41 0047 8 0247 

0 0363 8 1736 
4)0553 8 3189 

4)0722 S4"87 
4)0885 8 62"6 

-0.022 8 ""65 
4)0454 8 9254 

0 0123 9 0743 
410579 9 1-6 
0.0117 9216 

-0.0208 9 3612 
J) 0537 9 5029 

-0 04 9 6481 
0 0132 9 "898 

-0 0446 9 9387 
4)0233 9 9714 

4)009 10 00"-

-0 0651 10 1602 

-0(3928 10 3055 
4 ) 0 : : 8 10.453 

4)0789 10 6059 
-0 0394 10 7486 

0 0 8 : 10 897 5 
0 066 1104:8 
0 714 11.188 

: 9436 1 1 3406 

-0.0134! 4 0fx)" 

4) 044 4 1 423 

-0 0248! 4 2303 
-0.0053! 4 414" 
-0 0517' 4 5563 

-0.08" ! 4 598 
0.0532: 4 836 
00994; 4 9849 

01449: 5 1265 
0 3493 5 2713: 

0.0935; 5 420" 

00751 ' 5 5623 
0.1004: 5 7112 

0.179; 5.3347 

43 0168; 5 8455 
4)0004: 5 9909 

0.0238; 6.1325 

O01751 6.2SI4 

0 1 5 1 : 6 4231 

0.3284 5.5611 
0.5925 6 6955 
1.4334 6 8335 

4 2289' 6.9642 
2.0579 7 0913 

0 8642 7 225-
0 5022 7 3565 

04262 7 4945 
1.317 -6325 

0 8095 7 7705 

0 1742 7 9049 
0 1474 8 0392 
0 0895 8.1 ""3 
0 1184 8.3153 
0 0675 8.4496 

0 0685 8.5913 
00178 3."365 

-0.0126 8 8782 

0 0011 9.02" 1 
4)01.58 9 1324 
4)0117 9 208" 

0 1 : 4 9 35113 
0 0495 9 4956 
OO8-5 9 6409 

0 09:5 9 "86 : 

0 243- 9 9314 

0 6 : : 5 10 076" 

: 6 i : - i o : : 5 6 

4 5 5 9 : I0 3"81 

:.854 1 0 5 : " 
1 5836 1116-96 

1 1945 10 3:S5 
0 75"l |1I9"."8 

0117 

0.0262 
0 0185 
0.0294 

0.016 
41.0274 

0 031- 1 
0 0597 

O0463 
0 0322 
O0444 
0 0033 
0 0224 

-0 0774 
-0 0107 

-0 0098 
-0 0269 
1.4264 

2 6632! 
1 59 

09537 

0 1952 
0 0092: 

-0 0091 
-0 0338' 
-0 0959 
-0 0586' 

-0 0818! 
-0 0523 

-0.1 
-0.0649 

-0 07-

-0 0515 
-0.0107 

-00718! 
41.0364 

0.0652 
-0.0018 

0.0148 
1.8313 
1.1637 

1.0089 
0.318 

0 1 548 
-0.061 

-0 0384 
-0 0777 

-0 0367 

-0 0002 
00341 

0 0168 
-0 0215 
-0 0674 
-0.0904 
4) 0387 

0 01 78 
0 0213 

-0.0385 

-0 0685 
.0 08-7 

-0 0123 

0 3081 

0 631 4 

0 1446 
0 0857 

0 0649 

0.0345 

-(I 0528 
(1 116 

0 10-6 

0 11S5 

Note Shaded are;is or areas of potential oil acciimulalion base.l on 2(iO niioreseiice mills anil Imdier Page 33 



Appendix B. ROST Fluorescence Data and Interpreted Potential Oil Thickness' 

iPotinuai CP030 i Potoiual 
Depdi Fluorescence ;0d Thick (ft I IDepdi jFb .rescence ;(.ld Thic! 1 Depdi Fluorescence ](.)il Thick (ft 

10 8067! 11 48581 0 6463! 66015! 

] 11 5311 1 0151 I 11 9838] 

11.78371 014121 11 43141 23.6919! 
11.2353 0 0513 11.9289! 0 02941 
11.3769 120778] o i : 
1 1 5222 12.23041 11 9035! 
\] 6602 0 0107 1 12.3793 -O0412I 12.056; 28 5822 
: l 8018 0 0381 1 12.4737 

12 6008; 12.3575! 69 6362) 

12.-497 0 0253! 12.4265 

12.3914 0 0354 

3 51"8! 12.-061 39 8968! 
I 2 5028 13 1 733 4)0008 
1 2 6408 :.5-56i 83 2431 

12.7861 53-5! 13 4652 0.1177 1 3 1928 89 11681 
128187 3 33281 136068) 13 3562 "5 3336! 

13-5211 13.516 71 23681 

13 8937 18.817 
128732 2 9148! 20 5739 
13 0148! 1.25-8 18 536 13.99.';4 63 1618! 

13 1565! 14 1916 19 26871 14.1-34! 31 5499! 
11.9279] 14 3405! 14.1127 

05755 14 4821' 11.08031 
13.57411 0 5067 14.6346! 181448! 14.7254: 2794] 

0.3237 147872! 32.4908! 
0.154; 14 947 55 84811 (5.0""" 
0 2808 15 0959 44.1676! 67 1075! 

141443 0.1252; 152412 51 7827' 49-122 
0 0368: 

15 5426 
14 5693 0.2351 15 6951 58 8916 
14 71451 526131 

-0 003S 15 7532 52 376 80 281 

1 4 9978! 4)00091 57 "105 I 58 0765 

15.1431 ! 1 5 9058 65 6258 1502,';6 187 8768 

15 7024 
15 8331 

43.034 
41.0329 

I5281I I 
1 5 42271 
15 5544 

43.0013! 
00131 

4)0108 

16 0656 
16.2326 
16 3779 

1254X52! 
150.2817 

161.3312 

16.192-1 
16 3561 
16.5123 

194 1443 
234 7735 
250 8937 

16 5268 129.6702 
16 6757 102.292 

274 8226 
168319 169 8651 

15 9784 16 8246 82.4607 
16.1128 4)0003 169772 
16.1491 17 137 109 7928 
16.1527 4) 0237 130.2978 17.5074 70 3936! 

16 2762 410662 17 4275 59.6495 1 7 6745 23.3993] 

0 453 65 7647 17 8597 1 7 30221 
5 9638 17-253 66.1263 18 0268 11 6572] 

56.9616 4.557?! 
50.589 18 0304 67 4592 18.3863 :.2899l 

16.999 12.2242 18 1684 90.1231 18 5752 6.5169 

2.1958 183137 73.0964 I i "35 

17.1261 0 5584 18.4517 126 5019 18 9093 1 8 9834 

0.216a 61.1817 1904 
17 4057 0.0548 15.7659' 19 08-3 
17.5474; 410478 18 8948 180153 192616 0.5995 

19 0328 12.7863 19 4541 0.3209 

17 83061 0 0543 190473 21 192 
17.9723 4)0371 19 1381 21.4162 

43 0576 19 2797 28 8865 19 9589 

18.2592 194214 43.2079 20.1369 0.2887 

18.4081 410351 71.3708 20 3112 
18.5534 0 7989 43 3464 20 46"3 

18.695 19 3463 1818 
188476 15 2647 20 0061 
18 9892 6.842 854142 

5.1-97 194.1615 
144 8128 

20 54 119 992 21 5896 0 3203! 
91 366 

19.5921 
19 7337 

19.879 

2.8454 

2.8156 

90 0004 
201 1514 

20 7143 91.9921 

20 747 49.2744 22 268" 

54 8263 22 1551 

20.3039 :0527 20-833 44 :536 ::.4.N)3 53 9431 

:0 .44I9 : i 0 6 9 22 6/^:^ 92 3 ) ' : 

20.587; 2 1489 "4 6925 

: 2843 22 9261 

20 8705 2 1 033 23 0932 31 6584' 

21.0085 2 0011 24 1431 

21 1501 7047 23 4345 

21 2881 

1 "18 IS"338 

21 5678' : 3 91 ' 6 

Note Shaded areas or areas of potendal oil accumulation based on :0(l fluoresence '.inits anil hither Page 34 



.Appendix B. ROST Fluorescence Data and Inlerpreted Polenlial Oil Tliickness' 

|(rP()28 1(7P028 ; Potenual !CP0:9 
)Depdi 1 Fluorescence !0d Thick (ftl!Depdi 

21.7058! 1.6763! 
21.8474) 1 534:i 

: i .992-1 1.6168i 
:2.1344] 1 42841 1 

22.2724! 1.47641 ! 
22.41041 1 7411 1 ) 

22.55931 13 80231 1 
22.6211 19 0307 

22 74811 "0.44 
22.9188 
23.0-86 

136.1424 

165 3639: 
23 23121 14-065! 
23 39461 142.30221 

23.56531 99.83-4! 
23.7324! 70.9708! 
23.9067! 68.4384 

2406651 119.7509 
24 2299! 88 6984: 

24.3971 57 2811 

24.5577! 28.5311 

24 742! 35.77031 
24.9127! 66.2531' 
25.0689' 26 5395 
25.23231 88.0753 

;CP029 
''Fluorescence 

! 
) 

! 
' 
1 

1 

1 

iPo(entiai 
llll) Tluck 'd l 

1 

1 
1 

1 

I 
! 
1 

1 

• 

(rP030 1CP030 iPotemai 
.Depth (Fi 
1 24 0774! 

! 24 24081 
24.4297) 

24.5895] 

24 7493 
24 91631 
25.0798] 

1 25 26141 

25 4248! 
25 5846! 

25 6463! 
25 5899) 
25 86791 
26.0495 

26 2056! 
26.311 

263182 

25.4535 
26 5942! 
25 6996 

26 7068 
26.7141 

2 6 - 2 5 . 

lorescence |'(.ld TTacic i fl 1 
59 53271 

91.5494! 
1 54.7267 1 
110 07241 

86 6484 
Sn 4875 

67 4486 

48 9659! | 
107 0864 i 
97 0902! 

42 9856) 
49 235! 

82.78381 
64 3214 

35 0) 
34 1838 

19 4492) 
17.11361 

26.16! 
17.0341 

17 42881 
18.4597! 

2I.7838( 

25 3921 1 98.0531 . 1 
25 5519: 260012 

25 7081; 12.8351 
25 8751 21.8997 

25.9332 6 6364 
260277. 9.8449 
26.1657 1.0176 
26.3037 0.3647 

26.3872 0.4308 
26.3909. 0 8899 1 
26.4417 0.499 

25.518 05958 
26.5724 0 7057 

26.6959 0 6S46 

26.8339 0.4843 
269719 0.4197 
27 1317: 05154 

27.2988 0 4558 
27.4622. 0 7495 

27 6111 0.6868 

27.7709 0 8782 
27.9235: 1.0364 
28.0651. 1.2544 

28.2213! 0 9713 
28.37381 1 0018 

28.4792: 0 8398 1 
28.6644! 0.4666 

28.8096 0.2381 
28.94771 0 2 8 0 4 : 

1 29082! 01374! 

29.1474! 0 13361 

29 221 023561 
29.3435! 0 2717! 
29.4706! 0 4476! 
29.57231 04171 1 

29.6668! 0.3161. : 
297831 0.196 

29.9028] 0 2782 ' ! I 
30.0299 

30 0663 
0 1642: 1 
0.1401: ; 1 

30.0699] 0 2564. ] 

30.1861! 0 2064 1 
30 32051 0 6537 : 

304512! 02811 1 1 
30.56381 0.1607 

30 6655 : 0 1 23 
30.7418; 0 1626 

30 8398: 0 2264 
30 8689; 0 2841 

30 996; 0 4288 

31 1231 2 4022 
312575; 1.-994 

31.3955 2 048 : 1 
31 5444. 1 9028 ., J 
31.6933 1 466 | 
31 8459 1.4846 1 

319875; 10806 1 
32 1291 0 3457 | 

32 2599 0 0681 ' 
32 387. 0 0882 1 

Note Shaded areas or areas of potential oil accumulation ha.<;ed on 2<Ki fluoreseiice luiiis and hiaJier Page 35 



.Appendix B. R O S T Fluorescence Data and Interpreted Potential Oil Thickness ' 

|CP028 j(2P02S iPotenual CP0;9 1CP0:9 'Poleimai ,(,T>(i3i) ;(2P03(I IPotenual 
iDepth 1 Fluorescence lOd Thick (ftiDeplh 'Fluorescence : fid Thick ' ft 1 .Depdi IFluorcscence 1 (:iil Thick (ft l 

3 : 4 6 3 3 0 : 9 8 6 ! 1 ' 
3:.594 o : : 7 6 ) 1 i 

3 : 7 4 : 9 ! 0 3 5 " 1 : 1 ! i 
328955 
33 0407 

33 1751 
33 324 

33 4584 

33 5891 
33 7308 

33 847 

33 9523 

0 23! 1 ' i ' 
0 1049! ! . 
0 2808! ; ' . 
021481 '• ' 
0 1-61 
02197 

1_ 

1 ! 1 ) 
1 ! 1 i 

0 2387 1 1 I 

0 1 - 2 5 ' ; i 1 

0 3363! 1 : 1 1 ! 
33 96681 0 234"! , : 1 ' 1 ! 1 
33.9814 

34.0939 
0 4842' 1 ; 1 ! : ) 1 
0 33-41 ! 1 1 1 1 1 1 

34.11211 0.-^18l ; : 1 1 ; 1 1 
34 21741 0.439"1 ; ' 1 1 1 1 1 
34 2455 

34 3518 
34 3772 

0 4731 : ; ' ' 1 ' 
0 29051 : . I l l 
0 3814: : 1 ! 1 ! 1 

Note Shaded areas or areas of potential oil accimiulation ba.sed on 2in"l fluoresence unit.'; ajid higjier Page 36 



Appendix B. ROST Fluorescence Data and Interpreted Poteniial Oil Thickness' 

|CP031 
Depdi 

0 0202 
0 1691 
0.3071 

0 4378 
05586 
0.6957 

0.8264 
09645 
1 0988 
1 2296 

1 364 

1,4983 
1,6327 

1 7635 
1,9051 
2,0467 

2,1847 
2 3264! 
2,4717! 
2 5097 
2,7114 

2,8275! 

2,9692 
3,1145! 
3 2561! 

3 405 1 
3 5467 

3,692! 

3,8372: 
3 9825 
4 1278 

4,273 
4,4219 
4,5709! 
4,7161: 

4,8578! 
5,003 

5,1519 

5,2936! 
5,428 

5,5623 
5,70041 

5 8311 
5 9655 
60127 

6,1362 
6,2633] 
6,3069 
6,3214 

6,3287 
6,3977 

6,503 
6 6337 

6,7572 

6,8843: 

7,0332! 
7 1204 

7,164! 

7,2875; 
7,3964; 
7,4146 
7,4727 

7,4835 

7,52351 

1 
1 
1 

(TPOSl 
Fluorescence 

Potenual (2P031A 
lOd Thick (ft) Depdi 

2,1098! . 00819! 
2.5013! 02054I 
2 3863 

2.239 

1 0552 
0 9636 

0 0'.'5 
0 0731 
02168 
0 1238 
0 1 565 
0 0459 
0.4669 
3 3947 

4 4983 

3 8-81 
2.3376 
0 524 

0.2875 
0.163 

O3036 

0 6186 

1.0851' 
0 6502 
0 2372 
0.0654 
0.0197! 

4)0478: 

4)0601 
4).0269 
4).0032 

4 )0495 . 

4)0548 
4)0355! 

4)0181 

4)0311 
0.0102 

4).0706 
4).0542! 
0 028! ; 

4)0399 

4)0791 
0 0185 

4).0202 
41.0345 

41.0872 
4)0329 
011411 
0.1617; 

0.12661 

1.3621! 

3 4572' 
6.376; 

10.2001 1 

24 4052' 
58.7711; 

43.91261 
30.0184 
26.17541 

23.9674 
21.5284; 

16.2059 
12.1628! 

12 446! 

0 3289! 
0 45241 

0.5831 i 
0 - 1 3 9 ! 
(1 8446 
0 9753] 
1.1097! 

1 2405 
1 3676! 

1 49831 
1 632-
1 "535 

1 9051 
: .0467. 

: 1884: 
: 3 : 5 4 

: 4 7 3 9 
2 6206! 
2 5641 

2.-4—! 

28966 
30419 ' 
31908 

3 336' 
3.4849! 
3 6266! 

3.782-
3 928 

4 0733 

4.2149 

4 3675 
4 512-
46616 
4 8069 
4 9558 

5 09-5 
5 242-
53735 
5 4861 

5 5205 
5.7548 
5.8856 

5 9.';09 
5.9.';46 

6 0781 
5 2052 

6 365 

6 4812 
6 5974! 

6 6483' 
6 7463 
6 8625 
6.9788 

7.095 
7 2148 
7 3274! 

7 4473' 
7 5707 

7 6979; 

7.825 
7.9485 

8 0501 
8 1 555 

8 2898 
8 4242 

8 5622 
3 7002 
8 8346 
8 9763 
9 11-9 
9 2196 

9 2523 
93975 

9 5392 

9 6881 
9 3406 

9 98:3 
1 0 1 : 0 3 
1 0 : 5 4 -

10:656 

10 4145 

10 559-

(.T(131A ;Potacai 1 
Fluorescence (:'ii Thick (ft) | 

1.17561 

1 3 3 " 
1 183! 

079:51 
1.3799! 
0 .3U9! 
0 55341 

0.886 
0.1589 
0.0678 
0 0604! 

4) 1061 1 
4) o:o6 
0.0945 
0 09:8 
00993! 
0 0462! 

0! 

4)0322: 
43 064: 

0 0396 

4)008 

4). 0258 
4).0303 
4).0303 
4)0148 
4)0208! 
4)00341 

4). 1033 
-O0441 
-0 0334 

4)0251 
4)0388 
-0 0035 

-0 104. 
O0454; 

3 1392 
8.6806 

10.3848 
3 56,58' 
3.-404! 

3.5093 
0.9152 
0.6723 
O5301 
0.3197 
0.3987 

0.3999 
0.5409 

0 7058 
1.304 

3.2935 
37105 . 
4 8542 
3 9538 

3.0845. 

1 6889! 
0.2951 . 

0 4553 
0.953 

1 4223 

4.1851 
2.5076 

2.3072 
3.2545 

3.6435 
5.2032 

5 7162 
3.8496 
8.2434 

22.9294 

18.8845 

9 0372 
6 4291 

6 086 

11 2523 

22 22^8 
60 0521 1 
62 8935 1 
43 0975 
41 1872 

39 3059 

486719 

56 2992 1 

Note Shaded area.' or areas of potential oil accumulation ba.";cd on -'>'i fluoresence .mit.s and hre/ter Page 37 



.Appendix B. ROST Fluorescence Data and Interpreted Potential Oil Thickness' 

|CP031 
Depdi 

)(2P()31 

] Fiuorescencc 

] 
] 

1 1 

1 

Potenual |(rP031A 'CP031A IPotenual 
lOd Thick (ft) IDepdi :F1 

10 7051 
; 10 8539] 

11.00281 
11 1.59 

1 113188: 
114641; 

1 1 5057 i 
1 11 76191 

! ) 

i ' 1 1 
1 1 

• 

1 

1 11 918! 

) l:.0633i 
i : : i : 2 ' 

! 12 35-51 
1 12.49911 

) i2. ' ;68i; 
) 12.-134! 

1 12.8523! 
J 13.0112! 
) 131501! 
: 13 30541 

! 13 45431 
136068 

1 13.-557 

I 1 3 9046 
1 140572 
j 1 4 2097 

j 1 4 3623 
! 14 53291 
! 14 67461 
' 14.8126 

1 ' ! 
) ) 

149579 
15.114! 

152566 

15 4082 
1 15 5571 
1 15 6915 

1 ! 
1 ' ' 
1 1 

1 

1 1 
1 

1 
1 1 

1 

15.7968 
1 5 8622 
160075; 
16 1636. 
15.3307' 
16 4905 
16 6467 

16.7956 
16 9445 
170898 
1 7 2423 

173912 
17.5437 

17.7035 

17.-943 

1 7 9432 

18 0885 
IS 1902 
18 2919 

18 4335 
185715 

187132 
18 8548 

18 9928 
19 0255 
1 9 0873 
19.1-08 
193161 
194577 

196066 

19 7591 
199117 

20 0715 

20 2168 
20 2458 

20 3402 
20 4964 

20 6598 
20 808-

20 9S31 
21 1538 

21 3245 

21 4806 
21 6404 

21 8111 
: i 9673 
: : i i 9 8 

: : . : 8 6 9 

: : 3 5 5 9 

uorescence 1 (̂ 'd Thick (ft) 
63 2541 ! 
621717! 

78.6123! 
105 4419 
131 3652 
123.7131 1 
94.7407; 

68 5169; j 
70.207; 

84.0604; 
66 3—3: 
74 97341 

87.7478; 
83 4567; 

86 3429; 
84 1884; 

36 5738: 
89 5649' 
98 1912 
94 491 : 

96.5896 
101.1467' 

115.1543' 
158.2115' 
1105281' 

33 365. 
44-637 

50 2666. 

78.607 5. 
122.3424 1 
182 8815 
222.9958 

204.0355 
1450153! 

0 4 

185 0097! 1 

154 5644' 

99 1976' 
304068, 
28 6136 

7.476 
2.8339' 
2.6744! 

3.10721 
6 72251 
5 80381 

6 5535' 
-.7546! 

45.303! 
54 0274 1 

324737! 

31.2881 
28 5547! 

26 5994: 
18-9391 

20 39351 
21 5847! 

23 7662 
25558 

323155 
36 109 

21.4314 

19 0031 
24 1 492 
15.4628 
36 0-6 

81 9956 
182.1243 

122.5063 
30 424 

76 6897 

49.7861 
44 452" 
58.2148 

32 5479 

28 073" 
10 4 0 3 : 

:6.5366 

33 551 

44 5931 
97 1113 

1193591 
1 :7 :3 56 

157:5 :1 

183i::6 1 

Note Shaded area.s or areas of potential oil accumulation biv^ed on 2iX) fluoreseitce units and hijilier Page 38 



.Appendix 3. ROST Fluorescence Data and Inlerpreted Potential Oil Thicknes.s' 

Potential LT031A :CP03IA 
Depth Fiuorescencc Od Thick (ftl !Depdi .Fluorescence i Huck (ft I 

:91521 57 3996 
23 06771 55 6221 
23 2239] 
23 3837! 

23 54351 -5 8549 
74 1514 

-9 65-
24 052 

35 3086 

25.058 2 0403 : 

1 41.193 

25 4865; 
25 5155 

K'apfoject'nn219 on'revisioo'fcporco)! (hi 

_ 

Note' Shaded areas or areas of potential oil accumulation based on H'tO tlunreMnce miits and hiplier Page 39 



.Appendix B. ROST Fluorescence Data and Inlerpreted Poteniial Oil Thickness' 

|(rP031 
Depdi 

(rpo3i 
Fluorescence 

Potenual CP031A (CP031A Potential 

OU Thick (ft) p e p d i (Fluorescence lOd Thick (ftl 
1 

1 

1 

1 • 1 

; ; 1 

1 1 1 ! 
1 I 

! 1 I 
I •• 1 

i ', 

\ 1 
.__ 1 . J 

1 1 ' 1 
1 ! ' 1 

! : 1 
1 ' i 

Note Shaded areas or areas of potential oil accumulation based .m 2(^1 fluoresence luiits and hii^her Page 40 
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APPENDIX C 

OIL DENSITY DATA 

GERAGHTY (2̂  MILLER, INC. O 



CGC, Inc.) 
Construction • Geotechnical 
Consulting Engineering/Tilting 

August 8, 1995 
C95112 

1 0 ''̂  -
Mr. Ray Flynn 
Geraghty &. Miller 
35 E. Wacker Drive, Suite 1000 
Oiicago, IL 60601 

Re: Geotechnical Laboratory Test Results 
CI0299.0G6 Rock Island 

Dear Mr. Flynn: 

As requested, we have completed geotechnical laboratory testing on the SL\ bag samples and two 
jar samples submitted to us on August 3, 1995. Tne test results are presented in the enclosed 
Grain Size Distribution Test reports. 

Specific Gravity Tests: 

• Sample GM20p = .876 
• c^e-̂ .t̂ ample N-1-1 ^ = .874 

Should you have any questions concerning these results or require additional testing, please feel 
free to contact us. Thank you for allowing CGC, Inc. to be of service to you. 

Donald W. Arenander 
Geotechnical Laboratory Coordinator 

DWA/mes 

End: As stated 

Itr 94^-3511 :.dwa 

1409 E.Tiil Street. .Madison. WI 33713 

Telephone: 608/257-6377 

F . \ . \ : 60SiZ51-:-i79 



> 

NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

Bartlett Division 
850 W. Bartlett Rd. 
Banlett, IL 60103 

Tel: (7081 289-3100 
fax: (708) 289-5445 

AN.ALITICAL REPORT 

Mr. Tim Bxirke 
GERAGHTY & MILLER, INC. 
35 E. Wacker Dr. 
Suite 1000 
Chicago, IL 60601 

08/11/1995 

NET Job No. 95.05750 

Job Description: CIO 299.006; Rock Island, IL. 

Date Received: 08/03/1995 Time Received: 11:30 

Sample 

3158A0 

315841 

Date 

Taken 

08/01/1995 

08/01/1995 

Parameter: 

Sample 

Description 

04-200 

M-1-0 

Viscosity 

Results 

4.18 

2.70 

S 

s 

Analytical Method: 

Units Batch Mo. 

Prep/Run 

CST. 

CST 

7 
7 

0445 (2) 

Date of 

Analysis 

08/09/1995 

08/09/1995 

POL Analyst 

jpr 

Jpr 

S : Parameter analysis was sub-contracted to anot.ier MET location 

Page Z 
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APPENDIX D 

BORING LOGS/ 

WELL CONSTRUCTION DETAILS 

GERAGHTY & MILLER. INC. O 



F I E L D BOREHOLE LOG 

BOREHOLE NUflBER: 

G M - A l 

PROJECT NUMBER CI0299 Ol'l 
PROJECT NAME SYLVAN SLOUGH 

LOCATION^ ROCK ISLAND, IL 
DRILLING COMPANY GSI 
DRILLING METHOD HOLLOUI-STEM AUGERS 
DRILLER: MATT 
GEOLOGIST JIM HERTEL 
DATE BEGUN g/20/96 DATE COMPLETED 9/Z0/96 

GROUND SURF-^CE ELEVATION (Ft) 5671 
MEASURING POINT ELEVATION (Ft) 569 37 
TOTAL DEPTH (Ft)• 18 
DEPTH TO WATER (Ft) 11 Z (9/20/96) 
SHEET: 1 OF 1 

<2 > 
X CC 
I— UJ 
CL I-

Q M 
a 
1—1 
11. 

UJ 

VISUAL CLASSIFICATION 

O 

O 

o 
M 
I— 
<: 
_i 
_i •c 
} — 

C/3 

0-16- AU 

16-1?-

17-18-

0 5 

0 5 

2 0 

1 0 

0 0 

1 0 

2 0 

3 0 

'\ 0 

5 0 

6 0 

7 0 

8 0 

9 0 

10 0 

11 0 

12 0 

13 0 

11 0 

15 0 

16 0 

17 0 

18 0 

SAND (black, medium ), (SP-SM), trace oF silt, 
with oome gravel, metal debr i o 

SAND ( b l a c k , med ium) , (SP-SM), t o 17 8 ' 

CLAY ( b l a c k ) , (CH), s o F t , t r a c e oF s i l t . 

F . I e n a m e • GM-Al DEM 
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FIELD BOREHOLE LOG 

BOREHOLE NUMBER: 

G M - A S 

PROJECT NUMBER CI(D299 Ol'l 

PROJECT NAME SYLVAN SLOUGH 

LOCATION ROCK ISLAND, IL 

DRILLING COMPANY GSI 

DRILLING METHOD HDLLOU-STEM AUGERS 

DRILLER MATT 

GEOLOGIST JIM HERTEL 

DATE BEGUN 9/20/96 DATE COMPLETED 9/20/96 

GROUND SURFACE ELEVATION (Ft) 561 6 

MEASURING POINT ELEVATION (Ft) 566 10 

TOTAL DEPTH (Ft) 16,5 

DEPTH TO WATER (Ft) 11.1 (9/2D/96) 

SHEET 1 OF: 1 

I 

> 
X cc 
I— U l 
CL I— 
UJ Z 
a M 

0-12-

12-11-

11-15-

15-16-

16-16 5 

AU 

SS 1 0 

0 5 

0 5 

0 5 

t-i 
a. 

X 
I— 
Q. 
UJ 
D 

1 0 

0 0 

1 0 

2 0 

3 0 

•1 0 

5 0 

6 0 

7 0 

8 0 

9 0 

10 0 

11 0 

12 0 

13 0 

11 0 

15 0 

16 0 

17 0 

18 0 

19 0 

20 0 

21 0 

22 0 

VISUAL CLASSIFICATION 

SAND (black to dork brown, medium), (SP-SM), 
trace oF e i 11, loose, metal debris. 

SAND (grey, medium to Fine), (SP), no gravel, 
I oose 

SAND (grey, medium to Fine), (SP-SC), trace oF 
clay, Toose, no gravel 

CLAY (block to dark grey), (CH), soFt, medium 
pI esticIty 

Fl lenome = GI1-A2 OEM 
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O 

O 
1-1 
1— <: 
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- o o-

'g T'i 
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- o o-
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F I E L D BOREHOLE LOG 

BOREHOLE NUMBER: 

G M - A 3 

PROJECT NUMBER CI0299 Oil 
PROJECT NAME SYLVAN SLOUGH 
LOCATION ROCK ISLAND, IL 
DRILLING COMPANY GSI 
DRILLING METHOD HOLLOU-STEM AUGERS 
DRILLER: MATT 
GEOLOGIST JIM HERTEL 
OATE BEGUN 9/20/96 DATE COMPLETED 9/20/96 

GROUND SURFACE ELEVATION (Ft) 561 9 
MEASURING POINT ELEVATION (Ft) 563 71 
TOTAL DEPTH (Ft) 11 0 
DEPTH TO WATER (Ft) 9 5 (9/20/96) 
SHEET: 1 OF 1 

<: > 
X cc 
I— Ul 
D. H-
UJ Z 
D M 

D 
l-H 

a. 

CL 
UJ 
C3 

VISUAL CLASSIFICATION 

13 
o 
_J o 
X 
I— 

o 

1— 
C/3 

0-12-

12-13-

13-11-

0 5 

0 5 

2 0 

1 0 

0 0 

1 0 

2'0 

3 0 

I 0 

5 0 

6 0 

7 0 

8 0 

9 0 

10 0 

II 0 

12 0 

13 0 

16 0 

17 0 

18 0 

21 0 

22 0 

SAND (dark brown to brown, medium), (SP-SM), 
trace oF silt, loose, no odor. 

SAND (grey, medium), (SP-SM), trace oF si It, 
I oose, no odor 

CLAY (dork grey), (CH), soFt, medium plasticity. 

Filencme = Gn-A3 OEM 
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FIELD BOREHOLE LOG 

BOREHOLE NUMBER: 

G n - B l 
PROJECT NUMBER CI0299 Oil 

PROJECT NAME SYLVAN SLOUGH 

LOCATION ROCK ISLAND, IL 

DRILLING COMPANY: GSI 

DRILLING METHOD HOLLOU-STEM AUGERS 

DRILLER: MATT 

GEOLOGIST JIM HERTEL 

DATE BEGUN 9/21/96 OATE COMPLETED 9/21/96 

GROUND SURFACE ELEVATION (Ft) 567 0 

MEASURING POINT ELEVATION (Ft): 568,92 

TOTAL DEPTH (Ft) 19 0 

DEPTH TO WATER (Ft): 11 (9/21/96) 

SHEET 1 OF 1 

<: > 
X cc 
I— LU 
Q- I-
Ul z 
CD M 

CD 
h-1 
CL 

Q. 
Ul 

a 

VISUAL CLASSIFICATION 
CO 

o 

D 
M 
I— 
•C 
_J 
_1 
<: 
1— 
en 

0-11- AU 

11-16-

16-17-

17-18-

18-19-

SS 

2 0 

1 0 

0 0 

1 0 

2 0 

3 0 

I 0 

5 0 

6 0 

7 0 

8 0 

9 0 

10 0 

II 0 

12 0 

13 0 

11 G 

15 0 

16 0 

17 0 

18 0 

19 0 — • 

20 0 — • 

21 0 

22 0 

SAND (block to dork grey, medium to Fine), 
(SP-SM), slightiv silty to silty, loose, trace oF 
subonguIar to suorounded gravel, troce oF 
construct I on/industria I debris. 

SAND (block to dork grey, medium to Fine) 
(SP-SM), slightly s i T ty to silty, loose, trace 
oF subongu1ar to subrounded gravel to 18 8' 

CLAY (dark grey), (CH), soFt, medium plasticity. ^VSVVV' 

-name = GH-B l DEM 
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FIELD BOREHOLE LOG 

BOREHOLE NUMBER: 

GM-B2 
PROJECT NUMBER CI0299 Oil 

PROJECT NAME SYLVAN SLOUGH 

LOCATION ROCK ISLAND, IL 

DRILLING COMPANY GSI 

DRILLING METHOD HOLLOW-STEM AUGERS 

DRILLER MATT 

GEOLOGIST JIM HERTEL 

DATE BEGUN: g/E3/96 DATE COMPLETED:9/23/96 

GROUND SURFACE ELEVATION (Ft) 567 1 

MEASURING POINT ELEVATION (Ft) 566 90 

TOTAL DEPTH (Ft) 19.0 

DEPTH TO WATER (Ft): 1<1,5 (9/23/96) 

SHEET 1 OF: 1 

_) 
<: 
> 

X cr 
I— Ld 
Q. I— 
UJ z 
a M 
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1—1 
CL 

OL 
UJ 
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VISUAL CLASSIFICATION 
>-
CD 
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_J 

o 
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00 
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3 0 

I 0 

5 0 

6 0 

7 0 

8 0 

9 0 

10 0 

II 0 

12 0 

13 0 

11 0 

15 0 

16 0 

17 0 — • 

18 0 

19 0 

20 0 

21 0 

22 0 

SAND (block to dork grey), (SP-SM), trace oF silt, 
loose, strong odor, some grovel, some buried 
debr i s. 

SAND (dork grey, medium), (SM), some silt, strong 
odor, no grovel, loose 

SAND (dork grey, medium), (SM), some silt, strong 
odor, loose to 18 5' 

CLAY (block), (CL), soFt, low plasticity troce 
oF sI 11. 

FlIename • GM-S2 DEM 
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FIELD BOREHOLE LOG 

BOREHOLE NUMBER: 

G M - C l 

PROJECT NUMBER CI0299 Oil 

PROJECT NAME SYLVAN SLOUGH 

LOCATION ROCK ISLAND, IL 

DRILLING COMPANY GSI 

DRILLING METHOD HOLLOW-STEM AUGERS 

DRILLER MATT 

GEOLOGIST JIM HERTEL 

DATE BEGUN 9/23/96 DATE COMPLETED 9/23/96 

GROUND SURFACE ELEVATION (Ft) 568.05 

MEASURING POINT ELEVATION (Ft) 567.51 

TOTAL DEPTH (Ft) 21.0 

DEPTH TO WATER (Ft): 15 (9/23/96) 

SHEET 1 OF: 1 

<: 
> 

X cc 
a 
1—1 
CL 

X 
•— 
CL 
UJ 
Q 

VISUAL C L A S S I F I C A T I O N 

CO 

o 
o 
X 

o 
M 
I— 
<: 
_ i 
_ i 
• c 
I — 
en 

0-16-

16-18-
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SS 

SS 

1 0 

1 0 

2 0 

1 0 

0 0 

1 0 

2 0 

3 0 

I 0 

5 0 

6 0 

7 0 

8 0 

9 0 

10 0 

II 0 

12 0 

13 0 

11 0 

15 0 

16 0 

17 0 

18 0 

19 0 

20 0 

21 0 

22 0 

SAND (block to dork brown, medium to Fine), 
(SM), SI ) ty, loose, some subongu I or to 
subrounded gravel, moderate odor 

SAND (dark grey, medium to Fine), (SSP-SM), trace 
oF s I 11, no gravel, moderate odor 

SAND (dork grey, medium to Fine), (SM), silty, no 
gravel, moderote odor to 20 9' 

CLAY (dark grey), (CL-CH), soFt, medium 
plasticity, trace oF silt 

F I I er-,ome = GM-Cl OEM 
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FIELD BOREHOLE LOG 

BOREHOLE NUMBER: 

GM-CZ 

PROJECT NUMBER CI0299 Oil 

PROJECT NAME SYLVAN SLOUGH 

LOCATION ROCK ISLAND, IL 

DRILLING COMPANY GSI 

DRILLING METHOD HOLLOW-STEM AUGERS 

DRILLER MATT 

GEOLOGIST JIM HERTEL 

DATE BEGUN: 10/1/96 DATE COMPLETED 10/1/96 

GROUND SURFACE ELEVATION (Ft) 568 08 

MEASURING POINT ELEVATION (Ft) 567 71 

TOTAL DEPTH (Ft) 18 

DEPTH TO WATER (Ft) 17 (10/1/96) 

SHEET 1 OF: 1 

> 
X cc 
I— UJ 
CL 1-
UJ Z 
Q 1-H 

• 
h-1 
CL 

Q. 
Ul 
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VISUAL CLASSIFICATION 
ID 
O 

O 
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21 0 — • 

CONCRETE t o 0 . 9 ' 

SAND (block to dark grey, medium to Fine), (SM), 
s 1 I ty, I oose, some subongu I or to subrounded 
gravel, some debris (iron slog) 

SAND (dork grey, medium to Fine), (SP-SM), 
si I ght I y siTty, no gravel or debris to 17 5' . 

CLAY (dork grey), (CL), soFt, low plasticity, 
SI I ty 

6n-C2 DEM 
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4*^GERAGHTY 
^ f f f l MILLER, INC. 
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a hMdmui comoany 

FIELD BOREHOLE LOG 

BOREHOLE NUMBER: 

GM-C3 
PROJECT NUMBER CI0299 Oil 

PROJECT NAME SYLVAN SLOUGH 

LOCATION ROCK ISLAND, IL 

DRILLING COMPANY GSI 

DRILLING METHOD: HOLLOU-STEM AUGERS 

DRILLER MATT 

GEOLOGIST JIM HERTEL 

DATE BEGUN: 9/20/96 DATE COMPLETED:9/20/95 

GROUND SURFACE ELEVATION (Ft): 561.7 

MEASURING POINT ELEVATION (Ft): 566.11 

TOTAL DEPTH (Ft): 17.0 

DEPTH TO WATER (Ft): 11 (9/20/96) 

SHEET: 1 OF: 1 

_l 

> 
X X 
I— UJ 
Q. 1-
LJ Z 
CD l-t 

UJ 
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>-K-
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CD 
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Q. 

Q. 
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VISUAL CLASSIFICATION 

o 

o 
X 

CD 
l-H 
I— 
<C 
_l 
_l 

<: 
CO 

0-10-

10-11' 

11-12-

12-13' 

13-11' 

11-15-

15-16-

16-17-

0 5 

0 S 

0 5 

0 5 

0 5 

0 5 

0 5 

2 0 - • 

1 0 - • 

0 0 - • 

1 0 

2 0 — • 

3 0 - • 

1 0 - • 

5 0 - • 

6 0 - • 

7 0 

8 0 — • 

9 0 — 

10 0 

11 0 

12 0 — • 

13 0 

11 0 —• 

15 0 —• 

16 0 —• 

17 0 

13 0 

15 n 

20 0 — 

21 0 -I 

SAND (dark brown to dark grey, medium to Fine), 
(sp-sml, lightly silty, trace subongu tor to 
suorcunded gravel, loose 

SAND (dork brown to dork grey, medium to Fine), 
Isp-sm), slightly silty, no gravel, loose 

SAND (dork brown to dork grey, medium to Fine), 
(sp-sm), slightly silty, trace oF gravel, 
loose to 16.5' 

i CLAY (Cork grey), (ch-cl), silty, soFt, medium 
k^ plosTcity 
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FIELD BOREHOLE LOG 

BOREHOLE NUMBER: 

G M - D l 
PROJECT NUMBER CI0299 Oil 
PROJECT NAME SYLVAN SLOUGH 
LOCATION: ROCK ISLAND, IL 
DRILLING COMPANY GSI 
DRILLING METHOD HOLLOU-STEM AUGERS 
DRILLER MATT 
GEOLOGIST JIM HERTEL 
DATE BEGUN 9/21/96 DATE COMPLETED 9/21/96 

GROUND SURFACE ELEVATION (Ft) 568 35 
MEASURING POINT ELEVATION (Ft): 570.15 
TOTAL DEPTH (Ft) 18 0 
DEPTH TO UATER (Ft): 16 (9/21/96) 
SHEET: X OF 1 

<: > 
X cc 
I— UJ 
Q. h-
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VISUAL CLASSIFICATION 
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SS 1 5 
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15 

NA 

2 0 

1 0 

0 0 
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2 0 

3 0 
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7 0 

8 0 
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10 0 

II 0 

12 0 

13 0 

11 0 

15 0 — 

16 0 

17 0 

18 0 

19 0 

20 0 

1 0 

22 0 

SAND (block, medium to Fine), (SM), silty, 
loose, some subongu I or to subrounded gravel, 
some c I nders, dry 
SAND (block, medium to Fine), (SM), silty, loose, 
some subonguI or to subrounded gravel, some 
I ndustr I a I debr is ( i ron s I ag, w i re) . 

SAND (dark grey, medium to Fine), (SM), silty, 
medium dense, trace subonguIar to subrounded 
grovel, no debris 

SAND (dork grey, medium to Fine), (SM), si I ty, 
loose, no gravel, no debris to 17 5' 

CLAY (dork grey), (CL). soFt, low plasticity 

FIlenome = GM-Ol OEM 
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FIELD BOREHOLE LOG 

BOREHOLE NUMBER: 

GM-Fl 

1 
I 
1 

PROJECT NUMBER 010299 Oil 

PROJECT NAME SYLVAN SLOUGH 

LOCATION ROCK ISLAND, IL 

DRILLING COMPANY GSI 

DRILLING METHOD HOLLOU-STEM AUGERS 

DRILLER MATT 

GEOLOGIST JIM HERTEL 

DATE BEGUN 9/27/96 OATE COMPLETED 10/1/96 

GROUND SURFACE ELEVATION (Ft) 566 7 

MEASURING POINT ELEVATION (Ft) 568.61 

TOTAL DEPTH (Ft) 31 8 

DEPTH TO UATER (Ft) 20 1 (10/1/96) 

SHEET 1 OF 2 
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VISUAL CLASSIFICATION 

2 0 

1 0 

2 0 

30 
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S 0 
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9 0 
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II 0 

12 0 

13 0 

11 0 

15 0 

16 0 

17 0 

18 0 

19 0 

20 0 

21 0 

22 0 

SAND (block, medium to Fine), 
with abundont cinders 

(SM). silty. 

SAND (block to dork grey, medium to Fine), 
(SM to SP-SH), some subonguI or to subrounded 
grovel, some industriot debris (iron slog) was 
encountered From 8' bis to 11' bis. 

SAND (dork grey, medium to Fine), (SM), silty, 
medium dense, strong petroleum odor, sheen on 
sample, no gravel or debris to 18 5' 

CLAY (dark grey), (CH), very soFt, medium 
plasticity, slight petroleum odor 

CLAY (block to dork grey), (CL), soFt, 3" sondy, 
cloy lense o 19.5 bIs 

CLAY (dork grey), silty, soFt to 21 5' ble 

GRAVEL ANO SAND mixture, poorly sorted, subongu I or 
to subrounded, loose 
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F I E L D BOREHOLE LOG 

BOREHOLE NUMBER: 

GM-Fl 

i 
PROJECT NUMBER CI0299 Oil 

PROJECT NAME SYLVAN SLOUGH 

LOCATION: ROCK ISLAND, IL 

DRILLING COMPANY GSI 

DRILLING METHOD: HOLLOUI-STEM AUGERS 

DRILLER MATT 

GEOLOGIST: JIM HERTEL 

OATE BEGUN: 9/27/96 OATE COMPLETED 10/1/96 

GROUND SURFACE ELEVATION (Ft): 566.7 

MEASURING POINT ELEVATION (Ft): 5&8 6^ 

TOTAL DEPTH (Ft) 31.8 

DEPTH TO UATER (Ft) 21 1 (10/1/96) 

SHEET: 2 OF: 2 

<C 
3> 

X CC 
1— UJ 
Q_ I— 
UJ ^ 
a i-H 

CD 
I—I 
Q_ 

X 

Q_ 
Ld 
CD 

VISUAL CLASSIFICATION 
LD 
O 

D 
X 

CD 
t- i 
I — 
<: 
_ i 
_ i <n 
CO 

21-26' 

26-28' 

28-30' 

SS 

SS 

1 5 

1 7 

1 0 

25 0 

26 0 

27 D 

28 0 

29 0 

30 0 

31 0 

32 0 

33 0 

31 0 

35 0 

36 0 

37 0 

38 Q 

39 0 

10 0 

11 0 

12 0 

13 0 

11 0 

15 0 

16 0 

17 0 

^S»^^ 
/SAND [grey, medium to Fine), (SP), some \ 
subongu I ar to subrounded grovel, medium dense to^ 
21 5' bis. 

CLAY (grey), (CL), silty. 

BOULDERS, I i mes+one (grey-green), with abundant 
subonguIar to subrounded gravel, medium dense to 
dense 

SAND (brown), (SP), Fine. 

BOULDERS, I I mestone (grey-green), medium dense 
to dense 

SAND (grey. Fine), (SP), with obundont I I mestone 
ond gravel lenses to 29' bis ReFusaI " 29' bis. 

F(lenome = GM-FIA DEM & GM-FIB DEM 

^ ^ ^ < ^ ' 
'̂ o: 

^ ^ 
ogo: 
bgor ogo: 
cgor 
bgo-
OoCr 
bgor 
bgor 
Pp(-
Pm' 
bgor 
PPr 
PPr 
PoH-
PP(-
PPr 
bgo = 
PPc^ 
boC = bgo = Pp>(-PP(^ 
cgo^ 
bgOf= bgo<E 
bgOf= PPc-P p -PP<-
bXo^ 



F IELD BOREHOLE LOG 

BOREHOLE NUMBER: 

G M - F 2 

PROJECT NUMBER: CI0299 Oil 

PROJECT NAME SYLVAN SLOUGH 

LOCATION ROCK ISLAND, IL 

DRILLING COMPANY 5SI 

DRILLING METHOD HOLLOU-STEM AUGERS 

DRILLER: MATT 

GEOLOGIST JIM HERTEL 

DATE BEGUN 10/1/9B DATE COMPLETED lO/B/96 

GROUND SURFACE ELEVATION (Ft) 567 5 

MEASURING POINT ELEVATION (Ft) 569 13 

TOTAL DEPTH (Ft) 30.7 

DEPTH TO UATER (Ft): 21.6 (10/8/96) 

SHEET 1 OF: 2 

_J 

> 
X X 
1— Ul 
CL h-
Ul Z 
CD 1-1 

X 
1— 
CL 
UJ 
CD 

VISUAL CLASSIFICATION 
>-
o 

o 
M 
1— 
•c 
_1 
_l 
<c 

_ J I — 
_) en 
Ul 2 
3 M 

0-16' 

16-18' 

18-20-

20-22' 

22-21' 

SS 

SS 

SS 

2 0 

1 0 

1 5 

2 0 

1 0 

0 0 

1 0 

2 0 

3 0 

I 0 

5 0 

6 0 

7 0 

8 0 

9 0 

10 0 

II 0 

12 0 

13 0 

11 0 

15 0 

16 0 

17 0 

18 0 

19 0 — 

20 0 

21 0 

22 0 

SAND (block to dark grey, medium to Fine), 
(SM to SP-SM), silty to slightly silty, with 
trace oF subonguI or to subrounded grovel, with 
some IndustrioT debris (iron slog). 

SAND (dork grey, medium to Fine). (SM), silty, 
with some subangu! or to subrounded gravel, loose, 
no odor to 17 7 bis 

CLAY (dork grey), silty, soFt. low plosticity 

SAND (dork grey. Fine), silty 
?^?^^ 

IXAY (dork grey), silty, soFt, low plasticity 

CLAY (dork qrey to black), soFt. medium plasticity 
to 21' bis 

SAND (grey. Fine), (SP-SM), slightly silty, with 
troce oF subangu I or to subrounded grovel, loose, 
sheen. 

( )0 
'-'O 
•;io 
- ' 0 
f'^ 
- ' 0 
-fCi 
- -0 
f O 
- 'O 
j O 
- 'O 
-f<0 

O-fi 
•n--
•>f< 
O - ' i 
^ f < 
'0- ' , 
t>f< 
v > - -•:>f< 

o-Z>i< 

-o-', •Of< 

pp-ogc-
SAND [grey, fine), slightly ailty^ with trace OXC: ;oxd=^ogc 

boC bgc 



F I E L D BOREHOLE LOG 

BOREHOLE NUMBER: 

G M - r z 
PROJECT NUMBER CI0299 Oil 
PROJECT NAME SYLVAN SLOUGH 
LOCATION ROCK ISLAND, IL 
DRILLING COMPANY GSI 
DRILLING METHOD HOLLOU-STEM AUGERS 
DRILLER MATT 
GEOLOGIST JIM HERTEL 
DATE BEGUN lD/1/96 OATE COMPLETED 10/8/96 

GROUND SURFACE ELEVATION (Ft) 567.5 
MEASURING POINT ELEVATION (Ft): 569.13 
TOTAL DEPTH (Ft) 30 7 
DEPTH TO UATER (Ft) 21 6 (10/8/96) 
SHEET 2 OF 2 

<: 
X cr 
t — LiJ 
Cl_ I — 
UJ z . 
en HH 

Q_ 

CO 

<: 
I 

CD 
1-H 
Q_ 

UJ 
CD 

VISUAL CLASSIFICATION 
LD 
CD 

CD 
X 

J 
bgog ogog bgOr ogor bgo-bgo-bgog bgo-
PoH-PPc 

bgo-bgo-bgog 
cgor 
bgo-bgog 
PPc PcPr PPc ogog 
bgog 
bgog 

2 1 - 2 6 ' 

2 6 - 2 8 ' 

2 8 - 3 0 ' 

SS 2 0 

SS 1 5 

23 0 

21 0 

25 0 

26 0 

27 0 

28 Q 

29 0 

30 Q 

31 0 

32 0 

33 

31 

35 

36 

37 

38 

39 

10 

11 

12 

13 

11 

15 

16 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

or subangu I ar to subrounded gravel, loose,, sheen, 
med i um dense 

SAND [dark grey, Tine], tSP-SM), 3 I i ght I y silty, 
with abundant subanguI or to subrounded gravel, 
dense, no odor . 

F• ename = GM-FZA DEM & GM-FZB DEM 



FIELD BOREHOLE LOG 

BOREHOLE NUMBER: 

6 M - F 3 

PROJECT NUMBER 010299 Oil 

PROJECT NAME SYLVAN SLOUGH 

LOCATION ROCK ISLAND, IL 

DRILLING COMPANY GSI 

DRILLING METHOD HDLLOU-STEM AUGERS 

DRILLER MATT 

GEOLOGIST JIM HERTEL 

DATE BEGUN 9/27/96 DATE COMPLETED 10/1/96 

GROUND SURFACE ELEVATION (Ft) 567 3 

MEASURING POINT ELEVATION (Ft) 569 27 

TOTAL DEPTH (Ft) 29.6 

DEPTH TO UATER (Ft) 22 1 (10/1/96) 

SHEET: 1 OF 2 

> 
X X 
1— Ul 
a. h-
UJ z 
a M 

M 
Q. 

X 
1— 
a. 
us 
CD 

VISUAL CLASSIFICATION 
>-
LD 
O 
_ l 
O 
X 

o 
M 
t— 

_ l 
<c 

_l I -
_j en 
UJ z 
3 M 

0 - 1 ' 

1 - 1 5 ' 

1 5 - 1 7 ' 

1 7 - 1 8 ' 

1 8 - 1 9 5 ' 

IS 5 - 2 1 5 

2 2 - 2 1 ' 

SS 2 0 

1 0 

2 0 

1 0 

2 0 

1 0 

0 0 

1 0 

2 G 

3 0 

I 0 

5 0 

6 0 

V 0 

8 0 

9 Q 

10 0 

II 0 

12 0 

13 0 

11 0 

15 0 

16 0 

17 0 

18 0 

19 0 

20 0 

21 0 

22 0 

SAND (block), (SM), silty, with some block 
cInders. 

SAND (block to dork grey, medium to Fine), 
(SM to SP-SM), silty to slightly silty, with some 
subonguI or to subrounded gravel, also some 
industrial debris. 

SAND (dork grey, medium to Fine), (SM), si I ty, 
with some subanguI or to subrounded grovel to 16 7' 
bis 

/ G R A V E L seam soturoted with Free product From \ 
' 16 7' to 17' bis. 

SAND (dork grey, medium to Fine), (SM), no gravel, 
strong petroleum odor to 17.7' bis 
CLAY (dork grey), (CD, soFt, low plosticity. 

CLAY (dark grey), (CL), silty, soFt to 19 1' bl 

GRAVEL scom, subanguI or to subrounded 

SAND (black, medium ta Fine) 
to 20' bis 

(SM), sheen, toose 

\ CLAY (block), (CL), silty 

BOULDERS, limestone (green-grey), medium dense, 
sheen on samp Ie 

SAND (dork grey, medium to Fine), (SP-SM), 

. ^ ^ 

m 

^o 
- ,-> f O 

• , o 
- ' 0 
• f O 
- - 0 

?o 
- 0 
r i O 
- - 0 

i l O 
- • o 

07, < 
0 - , 
J f ^ 

5 , < 
0--I 
•Of. 
0 - -

->,< 0 - -
-Of< 
0 - -
0 , i 
0 - -



F I E L D BOREHOLE LOG 

BOREHOLE NUMBER: 

G M - F 3 

PROJECT NUMBER CI0299 Oil 
PROJECT NAME SYLVAN SLOUGH 
LOCATION: ROCK ISLAND, IL 
DRILLING COMPANY GSI 
DRILLING METHOD: HOLLOW-STEM AUGERS 
DRILLER: MATT 
GEOLOGIST: jin HERTEL 
DATE BEGUN 9/27/96 OATE COMPLETED 10/1/96 

GROUND SURFACE ELEVATION (Ft): 567.3 
MEASURING POINT ELEVATION (Ft) 569.27 
TOTAL DEPTH (Ft) 29.6 
DEPTH TO WATER (Ft): 22.1 (10/1/96) 
SHEET: 2 OF: 2 

:> 
cc 

U J 
CD 

CO 
I—I 
CD 

[Z2 
1—I 
CL 

X 

Q . 
U J 
CD 

VISUAL CLASSIFICATION 
LD 
O 

CD 
l-H 
I— 
<C 
_J 
_l 
<c 
i — 
CO 

21-26' 

26-28' 

SS 

SS 

1 5 

1 5 

I 

NA 

23 Q 

21 0 

25 0 

26 

27 

28 

29 

30 

31 

32 

33 

31 

35 

36 

37 

38 

39 

10 

11 

12 

13 

11 

15 

16 

17 

0 

0 

0 

0 

0 

D 

0 

0 

0 

0 

0 

0 

0 

0 

0 

D 

0 

0 

0 

0 

0 

0 

sI i ghtIy 3 I Ity, NIth trace oF subanguIar to 
subrounded gravel, loose, strong petroleum odor. 

SAND (dark brown, medium to Fine), (SP-SM), 
strong petroleum odor, loose to 25.5' bis 

''CLAY (dark grey), (CL), s i I ty to 25.8' bis. ^ 

'BOULDERS, I I mestone (grey-green), reFusa I o 26' ̂  
bis. 

BOULDERS, I imestone (grey—green), very dense to 
dense to 27 7' bis 

SAND (grey. Fine), dense 

F lenome = GM-r3rt DEM & GM-F3B DEM 

m̂  
¥0%;. 

' k ^ , 
^ ^ \ > < ^ 

PP& 
PPc-
PPc 

^m. 
|ogo 

\i.Jri~>A Pc0( 
(KQ^q QOQC 

g^^ OXO 
gogc^XoXd 

p p 
oxo 

PPa 
bgo? 
bgort 
ogOr 
bgo? 
PcPa 
bgo-
bgo-
bgo? 
bgo-
bgO( 
bgo 

P P i 
-pyp) 
zgogc 
•^bgo 

=bgo -pp 
Pcf\ 
-pm =:ogo 
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FIELD BOREHOLE LOG 

BOREHOLE NUMBER: 

G M - G l 

PROJECT NUMBER 010299 Oil 

PROJECT NAME SYLVAN SLOUGH 

LOCATION: ROCK ISLAND, IL 

DRILLING COMPANY: GSI 

DRILLING METHOD: HOLLOW-STEM AUGERS 

DRILLER: MATT 

GEOLOGIST JIM HERTEL 
DATE BEGUN 9/30/96 DATE COMPLETED 10/7/96 

GROUND SURFACE ELEVATION (Ft): 569 19 

MEASURING POINT ELEVATION (Ft) 570.10 

TOTAL DEPTH (Ft) 33.7 

DEPTH TO WATER (Ft): 22.5 (10/7/96) 

SHEET: 1 OF: 2 

> 
X X 
I— UJ 
X I— 
UJ z 
CD M 

a 
M 
Q. 

CL 
UJ 
• 

VISUAL CLASSIFICATION 
>-(n 
o 1 
n 
-r 1— 

CD 
M 
1— 

<: _ i 
_ i 

<: _ i 1— 
_ l CO 

0 - 1 1 ' 

1 1 - 1 6 ' 

1 6 - 1 7 ' 

S S 

S S 

1 9 - Z i ' 

2 1 - 2 3 ' 

SS 

SS 

2 0 

1 0 

1 0 

1 0 

Z 0 

2 Q — • 

1 0 

0 0 

1 0 — • 

2 0 

3 0 —-

1 0 — 

5 0 

6 0 

7 0 

8 0 

9 Q 

10 0 

11 0 

12 0 

13 0 

11 0 

15 0 — 

18 0 

19 0 

20 0 

21 0 

SAND (block to dork grey, medium to Fine grained), 
(SM), SI I ty, with some debris, no cinders. 

SAND (block to dork grey, medium to Fine grained), 
(SMI, SI I ty, with some debris, no cinders, with 
several clayey sand lenses (1" to 2"). 

SAND (dork grey, medium to Fine), (SM), silty, no 
debris to 17.7' bis 

SAND (brown. Fine), (SP) 

SAND (dork grey, medium to Fine), (SM), s i I ty to 
19 7 bis 

-,o-- ' 0 

7° '-'O 
f O 
- o 
- o "'O 

,<> -TS 
7 0 
- 'O 
f O 
- • 0 

o-,< 
n--•yf< 
0-- , 
Of< 
0 - -
° t ' 0- - , 
o-,< 
n--
o^< 0 - -
0'f< 
0 - -

H 

CLAY (dork grey), soFt, medium plasticity 

CLAY (dork grey), (CL), si I ty, soFt, sheen on 
somp i e. 

XCC-^i m 
^•SiS^'' 

CLAY (dark grey) , (CL), s i l t y , very soFt t o soFt, 
moderate odor . 

^ ^ ^ 
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F I E L D BOREHOLE LOG 

BOREHOLE NUMBER: 

G M - G l 
PROJECT NUMBER CI0299 Oil 

PROJECT NAME SYLVAN SLOUGH 

LOCATION ROCK ISLAND, IL 

DRILLING COMPANY GSI 

DRILLING METHOD HOLLOW-STEM AUGERS 

DRILLER MATT 
GEOLOGIST: jin HERTEL 

DATE BEGUN 9/30/96 DATE COMPLETED 10/7/96 

GROUND SURFACE ELEVATION (Ft) 568.19 

MEASURING POINT ELEVATION (Ft) 570 10 

TOTAL DEPTH (Ft) 33 7 

DEPTH TO WATER (Ft) 22 5 (10/7/96) 

SHEET: 2 OF: 2 

cc 

I 
c_ 
UJ 
CD 

CD 
1—4 

CL 
UJ 

a 

VISUAL CLASSIFICATION 
LO 
O 

o 
h i 
I — 
<c 
_l 
-J 
<r 
1— 
CO 

23-25' 

25-27' 

27-29' 

31-33' 

j 

i 

SS 

SS 

SS 

1 0 

1 0 

1 0 

SS 1 5 

23 0 

21 0 

25 0 

26 0 

27 Q 

28 0 

29 0 

30 0 

31 0 

32 0 

33 0 

31 0 

35 0 

36 0 

37 0 

38 

39 

10 

11 

12 

13 

11 

15 

16 

17 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

CLAY [dark grey), (CD, sort, slight odor to 23.5' 
bis ^ ^ 

SAND (dark grey, medium to Tinel, CSM), e i I ty, 
w i th abundant subrounded grave I, med i um denae, 
sI IghT odor. 

SAND (block, medium to fine), (SM), silty, N i th 
abundant subrounded grave I, med i um denoe, 
si Ight odor to 26' bTs 

BOULDErRS, I I mes tone I g r e y - g r e e n ) 

eio: 
SAND (grey), GRAVEL, AND LIMESTONE (Fragments) 
mixture, medium dense, no odor, poorly sorted. m^. 

SAND (tight red, medium), (SP-SM), 
s i Ity, wIth some subrounded grave I ^̂ ^̂  \ ^ M 

^ m 
^ s ? 

SAND (light red to gr 
s I i ght I y s i I ty, w i tPi 
subrounded grove I 

ey, medium grained), 
some subanguI or to 

(SP-SM), 

F ename = 6M-G1A DEM & GM-GIB DEM 

^ 

m S ^ 
•m»X( 

Pdi'-
Pm-Pm 
0X0 
OQO 
505 9PA R^i PoO 
pm w& 
M 
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'PP 
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;m PoO p9a m i Pm pm 
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FIELD BOREHOLE LOG 

BOREHOLE NUflBER: 

6 M - B 2 

PROJECT NUMBER CI02g9 D11 
PROJECT NAME SYLVAN SLOUGH 
LOCATION: ROCK ISLAND, IL 
DRILLING COMPANY GSI 
DRILLING METHOD HOLLOW-STEM AUGERS 
DRILLER MATT 
GEOLOGIST JIM HERTEL 
DATE BEGUN 9/26/96 DATE COMPLETED 10/3/96 

GROUND SURFACE ELEVATION (Ft) 568.3 
MEASURING POINT ELEVATION (Ft) 570 20 
TOTAL DEPTH (Ft) 29.7 
DEPTH TO WATER (Ft): 22.2 (10/3/96) 
SHEET 1 OF: 2 

> 
X cc 
I— UJ 
CL I— 
LJ Z 
CD M 

0-1 5' 

1 5-16 

1 

16-18' 

18-19' 

13-20' 

20-22' 

22-21' 

2 0 

1 0 

1 0 

0 7 

0 5 

a 
1—1 

VISUAL CLASSIFICATION 

Q. 
LJ a 

2 0 — ) • 

1 0 

0 0 

1 0 

2 • 

3 0 

I 0 

5 0 

6 0 

7 0 

8 0 

9 0 

10 0 

II 0 

12 0 

13 0 

11 0 

15 0 

16 0 

17 0 

18 0 

19 0 

20 0 

1 0 

22 0 

CINDERS (block), with some silty. Fine sand. 

SAND (block to dork grey, medium to Fine), (SM), 
s I I ty, I oose, s I i ght petro I eum odor. 

SAND (dork grey, medium to Fine), silty, loose, 
s1 Ight petroIeum odor 

CLAY (grey), soFt, medium plosticity. 

CLAY (grey), soFt 

SAND (grey, medium to Fine), silty, with some 
abundont subanguI or to subrounded gravel, medium 

V dense '_ / 
SAND (block. Fine), (SM), silty, with some grovel 
soturoted with product, dense 

SAND (block, medium to Fine), e i I ty, with 

>-(T 
CJ 

1 
(̂  -r 1— 
l-H 
_) 

o 
y-\ 
\— <c 
- J 

- _J 
<c 

_ l 1— 
_ j en 
LJ z 
H M 

- o o-

- o o-

- o o-

- o o-

'pm pp pp pp pp pgc pgc pgc 
^ 

-h9 oxc PP pgc 
pp 

1—PXC 



m 1 ~ ' P R O J E C T NUMBER C I 0 2 9 9 O i l 

P R O J E C T NAME S Y L V A N SLOUGH 

• L O C A T I O N : ROCK I S L A N D , I L 

fl D R I L L I N G COMPANY G S I 

• ' D R I L L I N G METHOD H O L L O U I - S T E M AUGERS 

D R I L L E R MATT 

g > G E O L O G I S T : J i n H E R T E L 

B D A T E BEGUN 9 / Z 6 / 9 6 DATE COMPLETED 

DE
PT
H 

IN
TE

RV
AL

 . 

1 21 -26 ' 

1 26 -28 ' 

U J 
a_ 
>— 
—̂ 

U J 
_ i 
D_ 
zr 
<z 
CO 

SS 

SS 

> -
cr 
U J 

> 
CD 
C J 
U J 
CC 

1 5 

1 5 

U J 1 
CO 
1—1 
CD 
z= 

S 

s 

U J 
2D 

1 <: > 
1 

CD 
1—1 
Q_ 

N A 

N A 

2 L 

ex. 
U J 
CD 

23 0 — 

21 0 — 

25 0 — 

26 0 — 

27 0 — 

28 0 — 

29 0 — 

30 0 — 

31 0 — 

32 0 — 

33 a — 

31 0 — 

35 0 — 

36 0 — 

37 0 — 

38 0 — 

39 0 — 

10 0 — 

11 0 — 

12 0 — 

13 0 — 

11 0 — 

15 0 — 

16 0 — 

17 a — 

-

• 

• _ 

F I E L D BOREHOLE LOG 

BOREHOLE NUMBER: 

G M - G 2 

GROUND SURFACE E L E V A T I O N ( F t ) : 5 6 8 . 3 

M E A S U R I N G P O I N T E L E V A T I O N ( F t ) : 5 7 0 . 2 0 | 

T O T A L DEPTH ( F t ) : 2 9 7 

D E P T H TO WATER ( F t ) . 2 2 2 ( 1 0 / 3 / 9 6 ) 

S H E E T : 2 O F : 2 

1 0 / 3 / 9 5 

VISUAL CLASSIFICATION 

a b u n d a n t g r a v e l ( u p t o 2 " d i a m e t e r ) , s t r o n g 
o d o r , m e d i u m d e n s e t o d e n s e . 

SAND ( b l o c k , m e d i u m t o F i n e ) , ( S M ) , s i l t y , w i t h 
a b u n d a n t g r a v e l , m e d i u m d e n s e t o l o o s e t o 2 5 5 ' 
b i s 

CLAY ( d a r k g r e y ) , s i 1 t y , s o F t , s t r o n g o d o r . 

SAND ( d o r k g r e y , m e d i u m ) , ( S M ) , s i 1 t y , l o o s e t o 
m e d i u m d e n s e , 2 " c 1 o y e y s a n d l e n s e o 2 7 ' . 

BOULDERS, l i m e s t o n e ( g r e y - g r e e n ) , d e n s e . 

F i l e n a m e = G n - G 2 A OEM & G M - G 2 B DEM 

>— 
CD 
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1 
CD ^ 
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FIELD BOREHOLE LOG 

BOREHOLE NUMBER: 

GM-G3 
PROJECT NUMBER CI0299 Oil 

PROJECT NAME SYLVAN SLOUGH 

LOCATION: ROCK ISLAND, IL 

DRILLING COMPANY GSI 

DRILLING METHOD: HOLLOW-STEM AUGERS 

DRILLER: MATT 
GEOLOGIST: JIM HERTEL 

OATE BEGUN 9/26/96 DATE COMPLETED 10/3/96 

GROUND SURFACE ELEVATION (Ft): 568.3 
MEASURING POINT ELEVATION (Ft): 570.21 
TOTAL DEPTH (Ft) 30 
DEPTH TO WATER (Ft): 22 2 (10/3/96) 

SHEET: 1 OF- 2 

<: 
> 

X cc 

CL 
UJ 
CD 

VISUAL CLASSIFICATION 
CD 
O 

o 

<c 
_J t— 
_i en 
UJ z 
u M 

0-1 5' 

1 5-16' AU 

16-18' 

18-20-

20-22' 

SS 

SS 

SS 

2 0 

1 5 

2 0 

1 0 

0 0 

1 0 

2 0 

3 0 

I 0 

5 0 

6 0 

7 0 

8 0 

9 0 

10 0 

II 0 

12 0 

13 0 

11 0 

15 0 

16 0 

17 0 

18 0 

19 0 

20 0 

21 0 

22 0 — • 

SAND (block, medium to Fine), (SM), silty, with 
obundont cinders. 

SAND (block to dork grey, medium to Fine), (SM), 
silty, with some subonguI or to subrounded gravel 
to 17 8' bl9 

CLAY (dork grey), (CL), silty, soFt, strong odar~-

CLAY (dork grey), silty, soFt to 19.8' bis. 

BOULDERS, Imestone (grey-green) 

SAND (grey. Fine), (SP-SM), slightly s i I ty, 
some gravel to 21.5' bis 

BOULDERS, imestone (grey-green) 

-f"^ 

7 0 
• - 0 

-'O 
•?o' 

•?<>• 

7 0 
- 0 

- 0 

o-f< 

o-,< 
• 0 -

P7< 
"-0--
p j ' 
% • h 
te-: 
Kr-

pg 

oil 

pp-'pp 
p p 
ogc: 
pgc: 
PXC: 8%: .m 

m 
pp 
pgc m 

•.rW( -pp • • 'pp 

•pgc 



II 
F I E L D BOREHOLE LOG 

BOREHOLE NUMBER: 

G M — G 3 
PROJECT NUMBER CI0299 Oil 

PROJECT NAME SYLVAN SLOUGH 

LOCATION ROCK ISLAND, IL 

DRILLING COMPANY GSI 

DRILLING METHOD HDLLOU-STEM AUGERS 

DRILLER MATT 

GEOLOGIST JIM HERTEL 

DATE BEGUN: 9/26/96 DATE COMPLETED 10/3/96 

GROUND SURFACE ELEVATION (Ft): 568.3 

MEASURING POINT ELEVATION (Ft) 570.21 

TOTAL DEPTH (Ft): 30 

DEPTH TO UATER (Ft) 22.2 (10/3/96) 

SHEET 2 OF 2 

<Z 
• > • 

n: cc 
I— UJ 
Q. I— 
UJ ^ 
CD h-t 

CO 
h-l 
CD 

CD 
I—I UJ 

CD 

VISUAL CLASSIFICATION 
LD 
CD 

\ 

1 

I 
1 

21-26' 

26-28' 

28-30' 

SS 

SS 

SS 

2 0 

2 0 

2 0 

NA 

23 0 

21 0 

25 0 

26 0 

27 0 

28 0 

29 0 

30 0 

31 0 

32 0 

33 0 

31 0 

35 0 

35 0 

37 0 

38 0 

39 0 

10 0 

11 0 

12 0 

13 0 

11 0 

15 0 

16 0 

17 0 

> ^ ^ -

SAND (grey. Fine), (SP-SM), slightly silty, no 
gravel, medium dense, moderate odor. 

SAND (grey. Fine), (SP-SM), slightly silty, no 
gravel, medium dense, moderate odor, 2" clayey 
sand lense P 27' bis 

SAND (grey. Fine), (SP-SM), slightly silty, no 
gravel, medium dense, moderate odor. 

Fllenome = GM-G3A DEM & GM-63B DEM 

ma 
m i 
)gogc 

pp 
&% 

gog 
'gogc 
[:0<C 

mi 

1 

i 
B 

^QQ^J 

mmm 



FIELD BOREHOLE LOG 

BOREHOLE NUMBER: 

G M - I l 
PROJECT NUMBER CID299 Oil 

PROJECT NAME SYLVAN SLOUGH 

LOCATION ROCK ISLAND, IL 

DRILLING COMPANY GSI 

DRILLING METHOD: HOLLOW-STEM AUGERS 

DRILLER MATT 

GEOLOGIST JIM HERTEL 

DATE BEGUN 9/30/96 DATE COMPLETED 10/7/96 

GROUND SURFACE ELEVATION (Ft) : 567 83 

MEASURING POINT ELEVATION (Ft): 569 79 

TOTAL DEPTH (Ft) 31 3 

DEPTH TO WATER (Ft): 22 (10/7/96) 

SHEET 1 OF 2 

X cr 
I— LJ 
Q. 1-
LJ Z 
a M 

CL 
LJ 
CD 

VISUAL CLASSIFICATION 
> -
ID 
O 
_J 
O 
X 

o 
I—I 
1— <: 
_ i 
_ i <: 
I— 
en 

9 " - 1 6 ' 

1 6 - 1 8 ' 

1 8 - 1 9 ' 

19-20 5 ' 

20 5 -22-

2 2 - 2 1 ' 

1 0 

1 5 

2 0 

1 0 

0 0 —-

1 0 

2 0 

3 0 

I 0 

5 0 

5 0 

7 0 

8 0 

9 0 

10 0 

II 0 

12 0 

13 0 

11 0 

15 0 

16 0 

17 0 

18 0 

19 0 

20 0 

21 0 

22 0 

CONCRETE 

SAND (block, medium to Fine), (SM), silty, with 
abundant gravel, debris to IB 5' bis 

CLAY (grey), (CL), soFt 

CLAY (olive grey), (CL), silty, soFt, strong odor, 
trace wood Fragments 

JO 
- 'O 
f<^ 
- ' 0 
f u 
- 0 
•fO 
- ' 0 
nO 
- o -,o - -0 
7 0 
- 'O 

pT< 
• 0 - -

•if. 
' 0 - . 
^f< 

I>d< 
0 - ' . 

0 - ' . 

->.< '0--. 
i«< 
•0--

CLAY [olive grey), (CL), s i I tv, eoFt, strong odor, 
trace wood fragments, heavy sneen on sample to 
21 5' bis, ^ 

SAND [grey, medium to Fine), with trace grovel, 
med I um denae, oheen on somp I e pgc: 

m 
PP PP pgc pgc 
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F I E L D BOREHOLE LOG 

BOREHOLE NUMBER: 

GM-IJ. 

PROJECT NUMBER CI0299 Oil 
PROJECT NAME SYLVAN SLOUGH 
LOCATION ROCK ISLAND, IL 
DRILLING COMPANY GSI 

DRILLING METHOD HOLLOU-STEM AUGERS 

DRILLER MATT 
GEOLOGIST JIM HERTEL 

DATE BEGUN 9/30/96 DATE COMPLETED 10/7/96 

GROUND SURFACE ELEVATION (Ft) 567 83 

MEASURING POINT ELEVATION (Ft) 569.79 

TOTAL DEPTH (Ft): 31 3 

DEPTH TO UATER (Ft) 22 (10/7/96) 

SHEET 2 OF : 2 

<Z 
• > • 

3: cc 
>— U J 
Q - 1— 
U J ^ 
CD h- l 

CD 
l-H 
CD 

CD 
1—1 

CL 
UJ 
O 

VISUAL CLASSIFICATION 
>— 
CD 
CD 

CD 
h-l 
I— 
< 1 
_ l 
_ J 

<: 
CO 

M 

: 

] 

21-26' 

26-28' 

28-30' 

SS 

SS 

1 2 

1 2 

II 

NA 

23 0 

21 0 

25 0 

26 0 

27 0 

28 0 

29 0 

30 0 

31 0 

32 0 

33 • 

31 0 

35 0 

36 0 

37 0 

38 0 

39 0 

10 0 

11 0 

12 0 

13 0 

11 0 

15 Q 

16 0 

17 0 

BOULDERS, limestone (grey-green), (SP), dense to 
21.5' bis. 

SAND (grey, medium to Fine groined), (SP-SM), 
medIum dense, abundont subonguI or to subrounded 
grove I 

SAND (grey, medium to Fine groined), (SP-SM), 
medium dense, troce gri . . _.. 
clay layer e 27 7' bis 
medium dense, troce gravel, trace silt, 2" grey 

SAND (grey, medium to Fine grained), si i ght I y 
s i I ty, med i um dense, trace subongu I or to 
subrounded grove I 

Fllenome - GM-IIA DEM & GM-IIB DEM 

goa^xoxcl 
PoOrt 
PoO-
PoO< 
'Xogc: 
P P a 
P g o -
PoO = P m i 
PXo? 
'gogcl 
PoOrt 
PgOr 
P9P9 WP Rpn-
PPh 
p p ( 
PQO-
PoO-igogcf 
oxo 'oog '̂ 

'oOg( 

-¥P& 
-pp( -PP. 3ogo 
^ogo 
=PoO 
rPXQ I8g8 
igogc 
ppi ^m Mi 
^Bog< • i LH 

imH p p ( -pgo 
--mo9 - 'P>H 

='oOg( 
='oOg( 
='oog< 
3oOo'̂  
=8og< 

mmmmm 



FIELD BOREHOLE LOG 

BOREHOLE NUMBER: 

G M - I 2 

PROJECT NUMBER CI0299 Oil 
PROJECT NAME SYLVAN SLOUGH 
LOCATION ROCK ISLAND, IL 

DRILLING COMPANY GSI 

DRILLING METHOD: HOLLOW-STEM AUGERS 

DRILLER- MATT 

GEOLOGIST JIM HERTEL 

DATE BEGUN 10/1/96 DATE COMPLETED 10/8/96 

GROUND SURFACE ELEVATION (Ft): 567 86 

MEASURING POINT ELEVATION (Ft) 569 67 

TOTAL DEPTH (Ft) 31 

DEPTH TO WATER (Ft): 22 (10/8/96) 

SHEET: 1 OF: 2 

<: > 
cc X 

1— 
CL 
LJ 
CD 

VISUAL CLASSIFICATION 
>-CO 

o 1 

n T 
1— 

O 
l-H 
1— 

<n _ i 
_ i 
<2 

_J 1— 
_ J CO 

0-9" 

9"-17 

17-19' 

19-20' 

20-21 ' 

21-23' 

2 0 

1 0 

1 0 

2 0 

2 0 

1 0 

0 0 

1 0 

2 0 

3 0 

I 0 

5 0 

6 0 

7 0 

8 0 

9 0 

10 0 

II 0 

12 0 

13 0 

11 0 

15 0 

16 0 

17 0 

18 0 

19 0 

20 0 

21 0 

22 0 

CONCRETE. 

SAND (black to dork grey, medium to Fine), 
(SM to SP-SM), silty to slightly silty, with 
troce to some subanguI or to subrounded gravel, 
with trace industrial debris 

SAND (dork grey, medium to Fine), (SM), silty, 
wIth troce to some subonguI or to subrounded 
gravel, with troce industrial debris (iron 3 loo) 
to 19 2' bis 

CLAY (dork grey), 
to 20 7' bis 

(CH), soFt, medium plasticity 

/SAND (grey, medium to Fine), (SP-SM), s I i ght I y 
-̂  s I I ty, I oose, some subongu I or to subrounded 

grovel, sheen on somp I e 
SAND (grey to brown, medium to Fine), (SP-SM), 
slightly silty, medium Oense, with obundont 
subanguI or to subrounded grovel to 27' bis 

? o 
- o 
'fC> 
- ' 0 
f<^ 
- - 0 
f^ 
- n ?o 
- 'O 

,<> - 'O 
"fO 

y f< 
o--
o,< • 0 - ' 
:>i< 
0 - ' 
:>i< 
O - ' 

:>-,< 0 - ' 
• > ( < 

o-; yf< 

m 
pgc: 
pgo b9p i - ' r i - W-N-

Pp 
Pgc 

•pgc 
:pgc 
•pgc 

mm 



F I E L D BOREHOLE LOG 

BOREHOLE NUMBER: 

G M - I 2 

I 
I 

PROJECT NUMBER CI0299 Oil 
PROJECT NAME SYLVAN SLOUGH 

LOCATION ROCK ISLAND, IL 

DRILLING COMPANY GSI 

DRILLING METHOD HOLLOU-STEM AUGERS 

DRILLER MATT 

GEOLOGIST. JIM HERTEL 

DATE BEGUN: 10/1/96 DATE COMPLETED 10/8/95 

GROUND SURFACE ELEVATION (Ft) 567 86 

MEASURING POINT ELEVATION (Ft) 569.67 

TOTAL DEPTH (Ft) 31 

DEPTH TO UATER (Ft): 22 (10/8/96) 

SHEET 2 OF: 2 

CL h-
UJ 'Z. 
CD h-l 

CD 
h-l 
CL 

UJ 
CD 

VISUAL CLASSIFICATION 
LD 
CD 

CD 

<c 
_ l 
_ J 
<: 
CO 

w<. 23-25' 

25-27-

27-29' 

29-31' 

SS 

SS 

SS 

SS 

2 0 

2 0 

2 0 

1 0 

I 

; 

I 
I 
i 

23 G 

21 0 

25 0 

26 0 

27 0 

28 0 

29 0 

30 0 

31 0 

32 0 

33 0 

31 0 

35 0 

35 0 

37 

38 

39 

10 

11 

12 

13 

11 

0 

0 

0 

0 

• 

0 

0 

G 

15 0 

16 0 

17 0 

SAND (grey, medium to Fine), (SP-SM), slightly 
s I I ty, med i um dense, w i th some she I I Fragments, 
w i th some subanguI or to subrounded gravel, med i um 
dense 

SAND Igrey, medium to Fine), (SP-SM), slightly 
s I I ty, med i um dense, w i th some she I I Fragments, 
w i th some subanguI or to subrounded groveT, dense. 

-noma • GM-I2A DEM i. GM-I2B DEM 

PPc 
PoO-
ogo-
pgo? 

Rog<: PoO 
pgo 
PoO^ 
PoO 
PoO 
Pgo 
PgOr 
PoOh: 
OoO-
pgo-
P P A 
PoO-
PoO-

p p c 
pgo-

:PXQ 
-PoO^ 
îgogc 'PoO =pgo 

-̂ 'oOo< 

pp\ iogo 
W6̂  -w6 
=gog( 
-PoOd 
'pgo 
'pgo 
=pgo? -w6 =Rog; 'PoOd 
'pgo 
= PgOf 
-PoO 
'PoO 
'PXo 
-pgo 
:̂ogg 

-W6 =Rog( 'PoOd 
' PQO 



1 

J 

PROJECT NUMBER CI0299 Oil 

PROJECT NAME SYLVAN SLOUGH 

LOCATION ROCK ISLAND, IL 

DRILLING COMPANY GSI 

FIELD BOREHOLE LOG 

DRILLING METHOD HOLLOUI-STEM AUGERS 

DRILLER MATT 

GEOLOGIST JIM HERTEL 

DATE BEGUN 9/25/96 OATE 

_1 
<r 
> 

X a: 
1— UJ 
CL 1— 
Ld z 
• 1-1 

0-12' 

12-11' 

11-15' 

15-16' 

16-18' 

18-20' 

20-22' 

22-21' 

LJ 
CL 
>-
1— 

UJ 
_l 
CL 
n <: 
en 

AU 

SS 

'ss 

SS 

ss 

SS 

ss 

SS 

>-
or 
LJ 

> 
CD 
LJ 
LJ 

cr 

2 0 

1 0 

1 0 

2 0 

1 5 

2 0 

2 0 

Ld 

1— 
CO 
hi 
O 

D 

W 

S 

s 

s 

s 

s 

_J 

> 
1 z 

a 
h-l 
a. 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

COMPLETED 

X 
h-
CL 
Ld 
Q 

2 0 -

1 0 -

0 0 — 

1 0 -

2 0 — 

30 -

10 -

5 0 — 

6 0 — 

70 -

8 0 -

90 -

10 0 -

11 0 -

12 0 -

13 0 — 

11 0 — 

15 0 -

16 0 — 

17 0 -

19 0 — 

19 0 — 

20 0 — 

21 0 — 

. 

BOREHOLE NUMBER: 

6M-J1 

GROUND SURFACE ELEVATION (Ft) 561.6 

MEASURING POINT ELEVATION (Ft) 566.55 | 

TOTAL DEPTH (Ft) 27 7 

DEPTH TO UATER (Ft) IB (10/3/96) 

SHEET 1 OF 2 

10/3/96 

VISUAL CLASSIFICATION 

SAND (dork brown to block, medium to Fine), 
(SP-SM to SM), slightly silty to silty, with 
subangu 1 or to subrounded grovel, loose 

SAND (dork grey to block. Fine), (SM), silty, 
loose, 6" grovel seam with f r e e products * 13' 
bis 

SAND (dork grey to block. Fine), (SM), silty, 
loose, no grovel seom with product, 1" piece oF 
wood • 11 9' bis 

SAND (dork grey to block. Fine), (SM), silty, 
V loose, 6" gravel seom with v e r y 1 ittle product, ^ 
\^w 1 th obundont wood to 15 5' bis ^ / 

~ . CLAY (dork grey to block), soFt, moderate / 

^̂ odor y 
CLAY (dork grey), soFt 

SAND (grey, medium to Fine), (SM), silty, with 
some to obundont subongulor to subrounded 
gravel, sheen on somple 

SAND (grey, medium to Fine), (SM), with trace 
subongulor to subrounded gravel which grades 
into o silty cloy • 21 7' bis 

CLAY (grey), silty to 23' bis 

>-
ID 
O 
_l 
O 
X 
h-
l-H 
_J 

- ^ 

^^^ 

o 
M 
h-
<n 
_ i 
_ i •c 

_j 1— 
_J CO 
Ld Z 
H hH 

• 

Rof 
gog 

Jogc 

i 
i 

1 

gl-
• • 
1 
1 
I 
1 
1 
1 
1 
1 
H 

1 
yxCyX 

)g6g 

f-H-
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ogc 



F I E L D BOREHOLE LOG 

BOREHOLE NUMBER: 

GM-JJ. 

II 
PROJECT NUMBER CI0299 Oil 
PROJECT NAME SYLVAN SLOUGH 
LOCATION: ROCK ISLAND, IL 
DRILLING COMPANY GSI 
DRILLING METHOD HOLLOU-STEM AUGERS 
DRILLER MATT 
GEOLOGIST: JIM HERTEL 
OATE BEGUN 9/25/96 DATE COMPLETED 10/3/96 

GROUND SURFACE ELEVATION (Ft): 561.6 
MEASURING POINT ELEVATION (Ft) 566.55 
TOTAL DEPTH (Ft): 27 7 
DEPTH TO UATER (Ft) 18 (10/3/96) 
SHEET 2 OF: 2 

1̂  

<n 
> 

X en 
h- LJ 
Q_ I— 
UJ •z. 
O h-l 

CO 
hi 
CD 

CD 
I—I 
CL 

X 
I— 
CL 
UJ 

a 

VISUAL CLASSIFICATION 

>— 
CD 
CD 

O 
h-l 
<: 
_ i 
_ j 
<c 
CO 

» 

2 1 - 2 6 ' SS 1 0 

A 

I 

23 0 

21 Q 

25 0 

26 0 

27 Q 

28 0 

29 0 

30 G 

31 0 

32 0 

33 G 

31 0 

35 0 

36 0 

37 0 

38 0 

39 G 

10 0 

11 0 

12 G 

13 0 

11 G 

15 0 

16 G 

17 G 

SAND ( g r e y , medium t o F i n e ) , (SP), w i t h t r o c e 
g r o v e I xw^. wP^ RoRc-

BOULOERS, imestone (grey-green), dense. 
SAND (grey, medium to Fine), (SP), H i th trace 
grove I 

Filename = GM-JIA DEM & GM-JIB DEM 

PoOrt 
PRo-
PRo-

oxo 

PoOi 
PROr 
;ROR< PQO 

oRo ;SRo<f 
PXQ 
PoOd 
PRo 
PRo 

'PRO =PRo ^̂m, -W6-zRoRc 'PoOd 

"R8R 'PoO 

-oRo ^:SRS 
'9m. Vs.JrWA P c P ( 

^CVC^ ^ = H = K KoXc^'XQXc PXo ioXo^ 
'PRo 
'PRo 



F I E L D BOREHOLE LOG 

BOREHOLE NUMBER: 

G M - J 2 

PROJECT NUMBER CI0299.Oil 

PROJECT NAME SYLVAN SLOUGH 

LOCATION: ROCK ISLAND, IL 

DRILLING COMPANY GSI 

DRILLING METHOD HOLLOW-STEM AUGERS 

DRILLER: nATT 

GEOLOGIST JIM HERTEL 

DATE BEGUN 9/25/96 DATE COMPLETED:10/2/96 

GROUND SURFACE ELEVATION (Ft): 563.3 

MEASURING POINT ELEVATION (Ft) 565.31 

TOTAL DEPTH (Ft) 25 2 

DEPTH TO WATER (Ft) 21 8 (10/2/96) 

SHEET: 1 OF 2 

<n 
> 

X CC 
1— Ld 
CL h-
LJ Z 
a \-i 

CD 
1—1 
CL 

X 
h-
CL 
Ld 
CD 

VISUAL CLASSIFICATION 

CD 
O 

O 
X 

z o 

<: 
1— 
CO 

0 - 2 ' 

2-12' AU 

12-11 ' 

11-15' 

15-15 5' 
15 5-16 5 

16 5-lB' 

ia-20' 

20-22 ' 

22-21 ' 

SS 

SS 

SS 

SS 

SS 

1 5 

75 

5 
1 5 

NA 

NA 

NA 

2 0 

1 0 

0 0 

1 0 

2 0 

3 0 

I 0 

5 0 

6 0 

7 0 

8 0 

9 0 

10 0 

II 0 

12 0 

13 0 

11 0 

15 0 

16 0 —-

17 0 

18 0 

19 0 

20 0 

21 0 

2 2 0 — • 

SAND (black, medium to Fine), (SM), silty, with 
abundant cinders, abundant subanguI or to 
subrounded grove I 

SAND (block to dork grey, medium to Fine), (SM), 
silty, with some subonguI or to subrounded gravel 

70-f 
- o 
n ^ 
- o 
f O 
- ' O 
f O 
- o 
„o - n 
f ^ 
- • o 
r i O 

(y}< 
0 -
ui ,< 

K 
^ a < 

' 0 - -
o^< 
-0 - -
O f < 
to--
"n< 

SAND (dork grey, medium to Fine), (SM), silty, no 
gravel, troce cloy • 11' bis 

CLAY (dork grey to block), (CL), soFt, low 
plost I c I ty . ^ ^ 
SAND (dork grey), lense to 15 2' bis 

CLAY (dork grey), (CL), soFt low plasticity 

GRAVEL (subanguI or to subrounded) to 17 5' bl 
^ 

'oOf 

m Pcf-
oRc: 

<i*^»<i; 

gog: 
RoP PRO-PRc-

' S A N D (dork grey), (SM), medium dense, with some^'^.Oig-O^f 
grove I 

GRAVEL with some sand 

<iS»aS 

pgc: 
PRc: 

GRAVEL w i t h some sand t o 2 1 7 ' b i s 

CLAY ( d o r k g r e y ) , s i l t y seam 

mm 

No recovery, second ottempt-1" gravel 
^ ^ ^ 

Rog: m pXc: 
PRc" 
:RRa 
pxc 
pgc: Ph 
RoR 
gog: w m 

PoR Pgc 
pp pgc 

-50 
;Ro PoO 

:R5R 
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pgc 
•Rog 
:gog 
pxc 
pgc 
•PRc 
•PRo 
•pgo 
:pRc 
•pgc 
:pgc 
pgc 



F I E L D BOREHOLE LOG 

BOREHOLE NUHBER: 

G M - J 2 

PROJECT NUMBER CI0299 Oil 
PROJECT NAME SYLVAN SLOUGH 
LOCATION ROCK ISLAND, IL 
DRILLING COMPANY GSI 
DRILLING METHOD HOLLOU-STEM AUGERS 
DRILLER: MATT 
GEOLOGIST: JIM HERTEL 
DATE BEGUN 9/25/96 DATE COMPLETED 10/2/96 

GROUND SURFACE ELEVATION (Ft) 563 3 
MEASURING POINT ELEVATION (Ft) 565 31 
TOTAL DEPTH (Ft) 25 2 
DEPTH TO UATER (Ft) 21 8 (10/2/96) 
SHEET 2 OF: 2 

CC 

UJ 

a 
CO 

CD 
hH 
CL 

VISUAL CLASSIFICATION 

X 
h -
Q. 
UJ 
CD 

CD 

CD 
h-l 
I— 
<2 

i 

\ 

23 0 

21 0 

25 G 

26 0 

27 0 

28 0 

29 0 — 

30 0 

31 0 

32 0 

33 0 

31 0 

35 0 

36 0 

37 0 

38 0 

39 0 

10 0 

11 0 

12 G 

13 0 

11 G 

15 0 

16 G 

17 0 

F enome - GM-J2A DEM Z. GM-JSB OEM 

8oR<: m 
RoR<-PoOd 
PRo 
PRo 
p ^ 



^•^GERAGHTY 
^S* MILLER, INC. 
^Environment atui Infraxtntcturt 

a heidemij company 

UIELL CONSTRUCTION LOG 

UELL NUMBER: 

GM-Al 

PROJECT NUMBER 010299 Oil 
PROJECT NAME SYLVAN SLOUGH 
LOCATION. ROCK ISLAND, ILLINOIS 
DRILLING COMPANY GSI 
DRILLING METHOD HOLLOW STEM AUGER 
DRILLER: HATT 
GEOLOGIST JIM HERTEL 
DATE BEGUN 9/20/96 OATE COMPLETED 9/20/9£i 

GROUND SURFACE ELEVATION (Ft) 567 1 
MEASURING POINT ELEVATION (Ft) 569 37 
BOREHOLE DIAMETER (in) 8 0 
STATIC DEPTH TD WATER (Ft) 11 2 
TOTAL DEPTH (Ft): IB 

DESCRIPTION 
DIAGRAM 

(NOT TO SCALE) 

PROTECTIVE CASING TYPE: 
DIAMETER: 6 INCH 
LENGTH: 5 FEET 

PVC 

SURFACE SEAL MATERIAL: CONCRETE 

SOLID PIPE/RISER TYPE: PVC 
RISER LENGTH: 10 FEET 
RISER DIAMETER: 2 INCH 

SEAL MATERIAL: BENTONITE 

SCREEN MATERIAL: PVC 
SCREEN LENGTH:ID FEET 
SCREEN DIAMETER: 2 INCH 
OPENING SIZE 0.020 SLOT PVC 

FILTER PACK MATERIAL SAND NO 3 
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^•^GERAGHTY 
><S? MILLER, INC. 

^Environment and Inf'rwstTueture 
a heidemij company 

WELL CONSTRUCTION LOG 

UELL NUHBER: 

Gn-A2 

PROJECT NUMBER CID299 Oil 
PROJECT NAME SYLVAN SLOUGH 
LOCATION ROCK ISLAND, ILLINOIS 
DRILLING COMPANY: BSI 
DRILLING METHOD: HOLLOW STEM AUGER 
DRILLER MATT 
GEOLOGIST JIM HERTEL 
DATE BEGUN: 9/20/96 DATE COMPLETED 9/20/9o 

GROUND SURFACE ELEVATION (Ft) 
MEASURING POINT ELEVATION (Ft) 
BOREHOLE DIAMETER (m) 8 0 
STATIC DEPTH TO WATER (Ft) 11 1 
TOTAL DEPTH (Ft) 16 5 

561 6 
566 ID 

DESCRIPTION 

PROTECTIVE CASING TYPE 
DIAMETER: 6 INCH 
LENGTH: 5 FEET 

PVC 

SURFACE SEAL MATERIAL CONCRETE 

SOLID PIPE/RISER TYPE: PVC 
RISER LENGTH: B.3 FEET 
RISER DIAMETER: 2 INCH 

SEAL MATERIAL: BENTONITE 

SCREEN MATERIAL: PVC 
SCREEN LENGTH:10 FEET 
SCREEN DIAMETER: 2 INCH 
OPENING SIZE 0.020 SLOT PVC 

FILTER PACK MATERIAL: SAND NO 3 

DIAGRAM 
[NOT TO SCALE) 
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4*^GERAGHTY 
^ fcS f MILLER, IN'C. 
^ ^ ^ ^ E n v i r o n m e n t and Infrastrticture 

a heidemij company 

WELL CONSTRUCTION LOG 

UELL NUMBER: 

GM-i^3 

PROJECT NUMBER CIC299 Oil 

PROJECT NAME SYLVAN SLOUGH 

LOCATION ROCK ISLAND, ILLINOIS 

DRILLING COMPANY BSI 

DRILLING METHOD HOLLOW STEM AUGER 

DRILLER MATT 

GEOLOGIST JIM HERTEL 

DATE BEGUN 9/20/96 DATE COMPLETED 9/20/9S 

GROUND SURFACE ELEVATION IFt) 

MEASURING POINT ELEVATION (Ft) 

BOREHOLE DIAMETER (m) 8 0 

STATIC DEPTH TO WATER (Ft) 9 5 

TOTAL DEPTH (Ft) 11 0 

561 9 

563 71 

DESCRIPTION 

PROTECTIVE CASING TYPE: 

DIAMETER: 6 INCH 

LENGTH 5 FEET 

PVC 

SURFACE SEAL MATERIAL CONCRETE 

SOLID PIPE/RISER TYPE PVC 

RISER LENGTH. 5 31 FEET 

RISER DIAMETER: 2 INCH 

SEAL MATERIAL: BENTONITE 

SCREEN MATERIAL: PVC 

SCREEN LENGTH 10 FEET 

SCREEN DIAMETER 2 INCH 

OPENING SIZE 0 020 SLOT PVC 

FILTER PACK MATERIAL SAND NO 3 

DIAGRAM 
(NOT TD SCALE) 

•>1 81 
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^ ^ ^ GERAGHTY 
''(S? MILLER, INC. 

'Environment andInf'raxtrucntre 

a heidemij company 
WELL CONSTRUCTION LOG 

UELL NUMBER: 

GM-Bl 

PROJECT NUMBER CID299 Oil 
PROJECT NAME SYLVAN SLOUGH 
LOCATION ROCK ISLAND, ILLINOIS 
DRILLING COMPANY GSI 
DRILLING METHOD HOLLOW STEM AUGER 
DRILLER MATT 
GEOLOGIST: jin HERTEL 
DATE BEGUN: 9/21/96 DATE COMPLETED 9/21/9& 

GROUND SURFACE ELEVATION (Ft) 567 0 
MEASURING POINT ELEVATION (Ft) 568 92 
BOREHOLE DIAMETER (m) 8 0 
STATIC DEPTH TO WATER (Ft) 11 
TOTAL DEPTH (Ft) 19 0 

DESCRIPTION 
DIAGRAM 

(NOT TD SCALE) 

PROTECTIVE CASING TYPE: 
DIAMETER: 6 INCH 
LENGTH: 5 FEET 

PVC 

SURFACE SEAL MATERIAL CONCRETE 

SOLID PIPE/RISER TYPE: PVC 
RISER LENGTH: 10.1 FEET 
RISER DIAMETER: 2 INCH 

SEAL MATERIAL: BENTONITE 

SCREEN MATERIAL PVC 
SCREEN LENGTH:10 FEET 
SCREEN DIAMETER 2 INCH 
OPENING SIZE: 0 020 SLOT PVC 

FILTER PACK MATERIAL SAND NO 3 
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^•''GERAGHTY 
^ f i g * MILLER, INC. 

^ ^ ^ ^ E n v i r o n m e n t and Infrastntcture 

_^____ a heidemij company 

WELL CONSTRUCTION LOG 

UELL NUMBER: 

G M - B 2 

PROJECT NUMBER CI0299 Oil 
PROJECT NAME SYLVAN SLOUGH 
LOCATION ROCK ISLAND, ILLINOIS 
DRILLING COMPANY GSI 
DRILLING METHOD HOLLOW STEM AUGER 
DRILLER MATT 
GEOLOGIST JIM HERTEL 
DATE BEGUN 9/23/96 DATE COMPLETED 9/23/96 

GROUND SURFACE ELEVATION (Ft) 567 1 
MEASURING POINT ELEVATION IFt) 566 90 
BOREHOLE DIAMETER (m) 8 0 
STATIC DEPTH TO UATER (Ft) 11 5 
TOTAL DEPTH (Ft) 19 0 

DESCRIPTION 
DIAGRAM 

(NOT TO SCALE) 

SURFACE SEAL MATERIAL: CONCRETE 

SOLID PIPE/RISER TYPE: PVC 
RISER LENGTH 7.5 FEET 
RISER DIAMETER 2 INCH 

SEAL MATERIAL: BENTONITE 

SCREEN MATERIAL: PVC 
SCREEN LENGTH 10 FEET 
SCREEN DIAMETER: 2 INCH 
OPENING SIZE: 0 020 SLOT PVC 

FILTER PACK MATERIAL SAND NO. 3 

-0 5 

3 0 

6 0 

8 0 

IB 0 

19 0 

566 90 
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561 1 

559 1 

519 1 

518 1 



^•^GERAGHTY 
^ f d f MILLER, INC. 

^ ^ ^ E n v i r o n m e n t and Infrastrnctiire 

a heidemij company 

WELL CONSTRUCTION LOG 

WELL NUMBER: 

GM-Cl 

PROJECT NUMBER CI0299 Oil 
PROJECT NAME SYLVAN SLOUGH 
LOCATION ROCK ISLAND, ILLINOIS 
DRILLING COMPANY GSI 
DRILLING METHOD HOLLOW STEM AUGER 
DRILLER MATT 
GEOLOGIST JIM HERTEL 
DATE BEGUN 9/23/96 DATE COMPLETED 9/23/9= 

GROUND SURFACE ELEVATION (Ft) 
MEASURING POINT ELEVATION (Ft) 
BOREHOLE DIAMETER (m) 8 0 
STATIC DEPTH TO UATER (Ft) 15 
TOTAL DEPTH (Ft) 21 0 

568 05 
567 51 

DESCRIPTION 
• DIAGRAM 
(NDT TO SCALE) ^ 

SURFACE SEAL MATERIAL: CONCRETE 

SOLID PIPE/RISER TYPE PVC 
RISER LENGTH: 9.99 FEET 
RISER DIAMETER: 2 INCH 

SEAL MATERIAL: BENTONITE 

SCREEN MATERIAL P'VC 
SCREEN LENGTH:10 FEET 
SCREEN DIAMETER 2 INCH 
OPENING SIZE 0 020 SLOT PVC 

FILTER PACK MATERIAL SAND NO 3 

-0 51 
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^•''GERAGHTY 
^f(i?MILLER, INC. 
^ ^ ^ E n v i r o n m e n t and Infrttstructitre 

a heidemij company 

WELL CONSTRUCTION LOG 

UELL NUMBER: 

GM-C2 

PROJECT NUMBER 010299 Oil 
PROJECT NAME SYLVAN SLOUGH 
LOCATION ROCK ISLAND, ILLINOIS 
DRILLING COMPANY GSI 
DRILLING METHOD HOLLOW STEM AUGER 
DRILLER MATT 
GEOLOGIST JIM HERTEL 
DATE BEGUN 10/1/96 DATE COMPLETED 10/1/SS 

GROUND SURFACE ELEVATION (Ft) 
MEASURING POINT ELEVATION (Ft) 
BOREHOLE DIAMETER (m) 8 0 
STATIC DEPTH TO UATER (Ft) 17 
TOTAL DEPTH (Ft) 18 0 

568 08 
567 71 

DESCRIPTION 

SURFACE SEAL MATERIAL CONCRETE 

SOLID PIPE/RISER TYPE: PVC 
RISER LENGTH: 7.13 FEET 
RISER DIAMETER: 2 INCH 

SEAL MATERIAL: BENTONITE 

SCREEN MATERIAL: PVC 
SCREEN LENGTH 10 FEET 
SCREEN DIAMETER 2 INCH 
OPENING SIZE 0,020 SLOT PVC 

FILTER PACK MATERIAL SAND NO 3 

DIAGRAM 
(NOT TO SCALE) 
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^»^GERAGHTY 
•<Ŝ  MILLER, INC. 

'Eitvirammtetm a WELL CONSTRUCTION LOG 

UEa NUMBER: 

G M - C 3 

PROJECT NUMBER: CI0299 Oil 
PROJECT NAME: SYLVAN SLOUGH 
LOCATION: ROCK ISLAND, ILLINOIS 
DRILLING COMPANY: 6SI 

DRILLING METHOD HOLLOU STEM AUGER 
DRILLER: MATT 

GEOLOGIST: JIM HERTEL 
DATE BEGUN: 9/20/96 DATE COMPLETED 9/20/96 

GROUND SURFACE ELEVATION (Ft) 561 7 

MEASURING POINT ELEVATION (Ft): 566 11 

BOREHOLE DIAMETER (in): B O 

STATIC DEPTH TO UATER (Ft) 11 

TOTAL DEPTH (Ft): 17 0 

DESCRIPTION 
DIAGRAM 

(NOT TO SCALE) 

PROTECTIVE CASING TYPE 

DIAMETER 6 INCH 

LENGTH: 5 FEET 

PVC 

SURFACE SEAL MATERIAL CONCRETE 

SOLID PIPE/RISER TYPE PVC 

RISER LENGTH: 8 21 FEET 

RISER DIAMETER: 2 INCH 

SEAL MATERIAL BENTONITE 

SCREEN MATERIAL PVC 

SCREEN LENGTH:10 FEET 

SCREEN DIAMETER 2 INCH 

OPENING SIZE 0 020 SLOT PVC 

FILTER PACK MATERIAL SAND NO 3 
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^•^GERAGHTY 
^ f d ? MILLER, INC. 
^^^^Envi ronmer t t and infrttstructare_ 

a heidemij company 

WELL CONSTRUCTION LOG 

UELL NUMBER: 

GM-Dl 

PROJECT NUMBER CID299 Oil 

PROJECT NAME SYLVAN SLOUGH 

LOCATION ROCK ISLAND, ILLINOIS 

DRILLING COMPANY GSI 

DRILLING METHOD HOLLOU STEM AUGER 

DRILLER MATT 

GEOLOGIST JIM HERTEL 

DATE BEGUN 9/21/96 DATE COMPLETED 9/21/96 

Gf!OUND SURFACE ELEVATION (Ft) 

MEASURING POINT ELEVATION (Ft) 

BOREHOLE DIAMETER (in) 8 0 

STATIC DEPTH TD WATER (Ft) 11 

TOTAL DEPTH (Ft) 17.0 

568 35 

570 15 

DESCRIPTION 
DIAGRAM 

[NOT TO SCALE) 

PROTECTIVE CASING TYPE: PVC 

DIAMETER 6 INCH 

LENGTH: 5 FEET 

SURFACE SEAL MATERIAL CONCRETE 

SOLID PIPE/RISER TYPE: PVC 

RISER LENGTH: 9.3 FEET 

RISER DIAMETER-. Z INCH 

SEAL MATERIAL BENTONITE 

SCREEN MATERIAL: PVC 

SCREEN LENGTH:10 FEET 

SCREEN DIAMETER: 2 INCH 

OPENING SIZE 0 020 SLOT PVC 

FILTER PACK MATERIAL: SANO NO 3 
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^•''GERAGHTY 
^f<S?MILLER, INC. 
^^9^Env i ronmen t and hifrastructure 

a heidemij company 

WELL CONSTRUCTION LOG 

UELL NUMBER: 

GM-El 

PROJECT NUMBER CID299 Oil 
PROJECT NAME SYLVAN SLOUGH 
LOCATION ROCK ISLAND, ILLINOIS 
DRILLING COMPANY GSI 
DRILLING METHOD HOLLOW STEM AUSER 
DRILLER MATT 
GEOLOGIST JIM HERTEL 
DATE BEGUN 9/21/96 DATE COMPLETED 9/21'96 

GROUND SURFACE ELEVATION (Ft) 
MEASURING POINT ELEVATION (Ft) 
BOREHOLE DIAMETER (in) BO 
STATIC DEPTH TO WATER (Ft) 16 
TOTAL DEPTH (Ft) 19 0 

568 0 
569 97 

DESCRIPTION 

PROTECTIVE CASING TYPE: 
DIAMETER 6 INCH 
LENGTH: 5 FEET 

PVC 

SURFACE SEAL MATERIAL: CONCRETE 

SOLID PIPE/RISER TYPE: PVC 
RISER LENGTH: 10.17 FEET 
RISER DIAMETER: 2 INCH 

SEAL MATERIAL: BENTONITE 

SCREEN MATERIAL PVC 
SCREEN LENGTH 10 FEET 
SCREEN DIAMETER 2 INCH 
OPENING SIZE 0 020 SLOT PVC 

FILTER PACK MATERIAL SAND NO 3 

DIAGRAM 
[NOT TO SCALE) 
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^•''GERAGHTY 
^ y » y MILLER, INC. 

^ ^ ^ ^ E n v i r o n m e n t and Infrastructure 

a heidemij company 

WELL CONSTRUCTION LOG 

UELL NUMBER: 

GM-Fl 

PROJECT NUMBER CI0299 Oil 

PROJECT NAME SYLVAN SLOUGH 

LOCATION ROCK ISLAND, ILLINOIS 

DRILLING COMPANY GSI 

DRILLING METHOD HOLLOW STEM AUGER 

DRILLER: MATT 

GEOLOGIST JIM HERTEL 

DATE BEGUN: 9/27/96 DATE COMPLETED 10/1/96 

GROUND SURFACE ELEVATION (Ft) 

MEASURING POINT ELEVATION (Ft) 

BOREHOLE DIAMETER (in) 10 0 

STATIC DEPTH TO WATER (Ft) 20 1 

TOTAL DEPTH (Ft) 31 8 

566 7 

568 61 

D E S C R I P T I O N 

PROTECTIVE CASING TYPE STEEL/PVC 
DIAMETER 8 INCH/6 INCH 
LENGTH: 19 FEET/3 FEET 

SURFACE SEAL MATERIAL: CONCRETE 

SOLID PIPE/RISER TYPE: PVC 

RISER LENGTH: 23.3 FEET 

RISER DIAMETER: 2 INCH 

SEAL MATERIAL: BENTONITE 

SCREEN MATERIAL PVC 

SCREEN LENGTH : 10 .1 FEET 

SCREEN DIAMETER 2 INCH 

OPENING SIZE 0 020 SLOT PVC 

FILTER PACK MATERIAL SAND NO 3 

1 
J 

DIAGRAM 
(NOT TO SCALE) 
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^ifGERAGHTY 
5? MILLER, INC. 

'^Environment atid Infrastntcture 

a heidemij company 

WELL CONSTRUCTION LOG 

UELL NUMBER: 

G M - F 2 

PROJECT NUMBER CI0299 Oil 
PROJECT NAME SYLVAN SLOUGH 
LOCATION ROCK ISLAND, ILLINOIS 
DRILLING COMPANY GSI 
DRILLING METHOD HOLLOW STEM AUGER 
DRILLER MATT 
GEOLOGIST JIM HERTEL 
DATE BEGUN 10/1/96 DATE COMPLETED IO/S/TS 

GROUND SURFACE ELEVATION (Ft) 567 5 
MEASURING POINT ELEVATION (Ft) 569 13 
BOREHOLE DIAMETER (in) 10 0 
STATIC DEPTH TO WATER (Ft) 21 6 
TOTAL DEPTH (Ft) 30.7 

DESCRIPTION 
DIAGRAM 

(NOT TO SCALE) 

PROTECTIVE CASING TYPE: STEEL/PVC 
DIAMETER: 8 INCH/6 INCH 
LENGTH 19 FEET/3 FEET 

SURFACE SEAL MATERIAL CONCRETE 

SOLID PIPE/RISER TYPE: PVC 
RISER LENGTH: 22.B3 FEET 
RISER DIAMETER: 2 INCH 

SEAL MATERIAL: BENTONITE 

SCREEN MATERIAL: PVC 
SCREEN LENGTH 9.8 FEET 
SCREEN DIAMETER 2 INCH 
OPENING SIZE 0 020 SLOT PVC 

FILTER PACK MATERIAL SAND NO 3 
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^•''GERAGHTY 
^^i^cS" MILLER, INC. 

'^Environment and Infrastructure 

a heidemij company 

WELL CONSTRUCTION LOG 

UELL NUMBER: 

GM-F3 

PROJECT NUMBER CID299 Oil 

PROJECT NAME SYLVAN SLOUGH 

LOCATION ROCK ISLAND, ILLINOIS 

DRILLING COMPANY GSI 

DRILLING METHOD HOLLOW STEM AUGER 

DRILLER MATT 

GEOLOGIST JIM HERTEL 

DATE BEGUN 9/27/96 DATE COMPLETED 10/1/9S 

GROUND SURFACE ELEVATION (Ft) 

MEASURING POINT ELEVATION (Ft) 

BOREHOLE DIAMETER (m) 10 0 

STATIC DEPTH TO UATER (Ft) 22 1 

TOTAL DEPTH (Ft) 29 6 

567 3 

569 27 

DESCRIPTION 

PROTECTIVE CASING TYPE: STEEL/PVC 

DIAMETER 8 INCH/6 INCH ' 

LENGTH: 19 FEET/3 FEET 

SURFACE SEAL MATERIAL: CONCRETE 

SOLID PIPE/RISER TYPE: PVC 

RISER LENGTH 21.17 FEET 

RISER DIAMETER 2 INCH 

SEAL MATERIAL BENTONITE 

SCREEN MATERIAL PVC 

SCREEN LENGTH:ID 1 FEET 

SCREEN DIAMETER 2 INCH 

OPENING SIZE 0 020 SLOT PVC 

FILTER PACK MATERIAL SAND NO 3 

I 

DIAGRAM 
(NOT TO SCALE) 



49^GERAGHTY 
^fiS*MILLER, INC. 

^ ^ ^ E n v i r o n m e n t and Infrastructure 
a heidemij company 

WELL CONSTRUCTION LOG 

UELL NUMBER: 

G M - G l 

PROJECT NUMBER CI0299 Oil 

PROJECT NAME SYLVAN SLOUGH 

LOCATION ROCK ISLAND, ILLINOIS 

DRILLING COMPANY GSI 

DRILLING METHOD HOLLOU STEM AUGER 

DRILLER MATT 

GEOLOGIST JIM HERTEL 

DATE BEGUN 9/30/96 DATE COMPLETED 10/7/9= 

GROUND SURFACE ELEVATION (Ft) 

MEASURING POINT ELEVATION (Ft) 

BOREHOLE DIAMETER (in) 8 0 

STATIC DEPTH TO UATER (Ft) 22 5 

TOTAL DEPTH (Ft): 33 , 7 

568 19 

570 10 

DESCRIPTION 
DIAGRAM 

[NOT TO SCALE) 

PROTECTIVE CASING TYPE: STEEL/PVC 

DIAMETER: 8 INCH/6 INCH 

LENGTH: 19.5 FEET/5 FEET 

SURFACE SEAL MATERIAL CONCRETE 

SOLID PIPE/RISER TYPE PVC 

RISER LENGTH: 25.31 FEET 

RISER DIAMETER: 2 INCH 

SEAL MATERIAL: BENTONITE 

SCREEN MATERIAL: PVC 

SCREEN LENGTH.10.3 FEET 

SCREEN DIAMETER: 2 INCH 

OPENING SIZE 0 020 SLOT PVC 

FILTER PACK MATERIAL SAND NO. 3 



^•^GERAGHTY 
^ f < S ? MILLER, INC. 
^ ^ ^ ^ E n v i r o n m e n t and Infrastructure 

a heidemij company 

WELL CONSTRUCTION LOG 

UELL NUMBER: 

GM-G2 

PROJECT NUMBER CID299 Oil 

PROJECT NAME SYLVAN SLOUGH 

LOCATION ROCK ISLAND, ILLINOIS 

DRILLING COMPANY GSI 

DRILLING METHOD HOLLOU STEM AUGER 

DRILLER MATT 

GEOLOGIST JIM HERTEL 

DATE BEGUN 9/26/96 DATE COMPLETED 10/3/96 

GROUND SURFACE ELEVATION (Ft) 568 3 

MEASURING POINT ELEVATION (Ft) 570.20 

BOREHOLE DIAMETER (in) 10 INCH 

STATIC DEPTH TO WATER (Ft) 22 2 

TOTAL DEPTH (Ft) 29.7 

DESCRIPTION 

PROTECTIVE CASING TYPE: STEEL/PVC 

DIAMETER B INCH/6 INCH 

LENGTH: 19 5 FEET/5 FEET 

SURFACE SEAL MATERIAL: CONCRETE 

SOLID PIPE/RISER TYPE: PVC 

RISER LENGTH: 21.1 FEET 

RISER DIAMETER: 2 INCH 

SEAL MATERIAL: BENTONITE 

1 
1 
I 

1 
I 

SCREEN MATERIAL: PVC 

SCREEN LENGTH 10.2 FEET 

SCREEN DIAMETER: 2 INCH 

OPENING SIZE 0 020 SLOT PVC 

FILTER PACK MATERIAL: SAND NO 3 

DIAGRAM 
(NOT TO SCALE) 
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^•^GERAGHTY 
^ f ( S ? MILLER, INC. 

a heidemij company 

WELL CONSTRUCTION LOG 

UELL NUMBER: 

GM-G3 

PROJECT NUMBER CID299 Oil 

PROJECT NAME SYLVAN SLOUGH 

LOCATION ROCK ISLAND. ILLINOIS 

DRILLING COMPANY GSI 

DRILLING METHOD HOLLOW STEM AUGER 

DRILLER: MATT 

GEOLOGIST JIM HERTEL 

OATE BEGUN 9/26/96 DATE COMPLETED 10/3/96 

GROUND SURFACE ELEVATION (Ft) 

MEASURING POINT ELEVATION (Ft) 

BOREHOLE DIAMETER (in) 10 0 

STATIC DEPTH TO WATER (Ft) 22 2 

TOTAL DEPTH (Ft) 30 

DESCRIPTION 

PROTECTIVE CASING TYPE STEEL/PVC 

Dl-METER: 8 INCH/6 INCH 

LENGTH: 19 0 FEET/3 FEET 

SURFACE SEAL MATERIAL CONCRETE 

SOLID PIPE/RISER TYPE: PVC 

RISER LENGTH: 21.61 FEET 

RISER DIAMETER: 2 INCH 

SEAL MATERIAL: BENTONITE 

SCREEN MATERIAL: PVC 

SCREEN LENGTH:10 0 FEET 

SCREEN DIAMETER: 2 INCH 

OPENING SIZE 0 020 SLOT PVC 

FILTER PACK MATERIAL SAND NO 3 
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^•^GERAGHTY 
^ f ( S P MILLER, INC. 
^ ^ ^ E n v i r o n m e n t and Infrastructure 

a heidemij company 

WELL CONSTRUCTION LOG 

UELL NUMBER: 

PROJECT NUMBER CI0299 Oil 

PROJECT NAME SYLVAN SLOUGH 

LOCATION ROCK ISLAND, ILLINOIS 

DRILLING COMPANY GSI 

DRILLING METHOD HOLLOU STEM AUGER 

DRILLER MATT 

GEOLOGIST JIM HERTEL 

DATE BEGUN 9/30/96 DATE COMPLETED 10/7/96 

GROUND SURFACE ELEVATION (Ft) 

MEASURING POINT ELEVATION (Ft) 

BOREHOLE DIAMETER dn) 10 

STATIC DEPTH TO UATER (Ft) 22 

TOTAL DEPTH (Ft) 31.3 

DESCRIPTION 

PROTECTIVE CASING TYPE: STEEL/PVC 

DIAMETER: 8 INCH/6 INCH 

LENGTH 19 5 FEET/5 FEET 

SURFACE SEAL MATERIAL CONCRETE 

SOLID PIPE/RISER TYPE: PVC 

RISER LENGTH: 22.96 FEET 

RISER DIAMETER: 2 INCH 

SEAL MATERIAL: BENTONITE 

SCREEN MATERIAL: PVC 

SCREEN LENGTH:10.3 FEET 

SCREEN DIAMETER: 2 INCH 

OPENING SIZE 0 020 SLOT PVC 

FILTER PACK MATERIAL SAND NO 3 



^• ' 'GERAGHTY 
^S? MILLER, INC. 

^Environment and Infrastructure 
a heidemii company 

WELL CONSTRUCTION LOG 

UELL NUMBER: 

GM-I2 

PROJECT NUMBER CI0299 Oil 

PROJECT NAME SYLVAN SLOUGH 

LOCATION ROCK ISLAND, ILLINOIS 

DRILLING COMPANY GSI 

DRILLING METHOD HOLLOW STEM AUGER 

DRILLER MATT 

GEOLOGIST: jin HERTEL 

DATE BEGUN: 1D/1/9& DATE COMPLETED 10/8/96 

GROUND SURFACE ELEVATION (Ft) 

MEASURING POINT ELEVATION (Ft) 

BOREHOLE DIAMETER dn) 10 

STATIC DEPTH TO UATER (Ft) 22 

TOTAL DEPTH (Ft) 31 

567 86 

569 67 

DESCRIPTION 

PROTECTIVE CASING TYPE: STEEL/PVC 

DIAMETER: 8 INCH/6 INCH 

LENGTH: 5 FEET 

SURFACE SEAL MATERIAL: CONCRETE 

SOLID PIPE/RISER TYPE: pvc 

RISER LENGTH: 22,51 FEET 

RISER DIAMETER: 2 INCH 

SEAL MATERIAL: BENTONITE 

SCREEN MATERIAL: PVC 

SCREEN LENGTH:10 3 FEET 

SCREEN DIAMETER: 2 INCH 

OPENING SIZE 0 020 SLOT PVC 

FILTER PACK MATERIAL SAND NO 3 

DIAGRAM 
(NOT TO SCALE) 
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4*^GERAGHTY 
^ f f S f MILLER, INC. 
^ ^ ^ E n v i r o n m e r t t atul Infrastructure 

a heidemij company 

WELL CONSTRUCTION LOG 

UELL NUMBER: 

GM-Jl 

PROJECT NUMBER CI0299 Oil 
PROJECT NAME SYLVAN SLOUGH 
LOCATION ROCK ISLAND, ILLINOIS 
DRILLING COMPANY GSI 
DRILLING METHOD HOLLOU STEM AUGER 
DRILLER: HATT 
GEOLOGIST JIM HERTEL 
DATE BEGUN 9/25/96 DATE COMPLETED 10/3/96 

GROUND SURFACE ELEVATION (Ft) 
MEASURING POINT ELEVAHON (Ft) 
BOREHOLE DIAMETER (m) 10 
STATIC DEPTH TD UATER (Ft) IB 
TOTAL DEPTH (Ft) 27 7 

561 6 
566 55 

DESCRIPTION 
DIAGRAM 

[NOT TD SCALE) 

PROTECTIVE CASING TYPE: STEEL/PVC 
DIAMETER: B INCH/6 INCH 
LENGTH: 16.5 FEET/5 FEET 

SURFACE SEAL MATERIAL- CONCRETE 

SOLID PIPE/RISER TYPE: PVC 
RISER LENGTH: 19 35 FEET 
RISER DIAMETER: 2 INCH 

SEAL MATERIAL: BENTONITE 

SCREEN MATERIAL: PVC 
SCREEN LENGTH:10.3 FEET 
SCREEN DIAMETER: 2 INCH 
OPENING SIZE 0.020 SLOT PVC 

FILTER PACK MATERIAL SAND NO 3 
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^•^GERAGHTY 
^ff i?" MILLER, INC. 
^ ^ ^ E n v i r o n m e n t and Infrastntcture 

a heidemij company 

WELL CONSTRUCTION LOG 

UELL NUMBER: 

GM-J2 

PROJECT NUMBER CI0299 Oil 

PROJECT NAME SYLVAN SLOUGH 

LOCATION ROCK ISLAND, ILLINOIS 

DRILLING COMPANY GSI 

DRILLING METHOD HOLLOW STEM AUGER 

DRILLER MATT 

GEOLOGIST JIM HERTEL 

DATE BEGUN 9/25/96 DATE COMPLETED 10/2/96 

GROUND SURFACE ELEVATION (Ft) 563 3 

MEASURING POINT ELEVATION (Ft) 565 31 

BOREHOLE DIAMETER dn) 10 

STATIC DEPTH TO UATER (Ft) 21 8 

TOTAL DEPTH (Ft) 25 2 

DESCRIPTION 
DIAGRAM 

(NOT TD SCALE) 
a. 
UJ 
O 

PROTECTIVE CASING TYPE: STEEL/PVC 

DIAMETER: 6 INCH/6 INCH 

LENGTH 11.5 FEET/5 FEET 

SURFACE SEAL MATERIAL CONCRETE 

SOLID PIPE/RISER TYPE PVC 

RISER LENGTH: 17.0 FEET 

RISER DIAMETER: 2 INCH 

SEAL MATERIAL: BENTONITE 

SCREEN MATERIAL: PVC 

SCREEN LENGTH-10.2 FEET 

SCREEN DIAMETER: 2 INCH 

OPENING SIZE 0 020 SLOT PVC 

FILTER PACK MATERIAL SAND NO. 3 
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